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(57) Abstract 

The present invention is directed to novel polypeptides and to nucleic acid molecules encoding those polypeptides. Also provided 
herein are vectors and host cells comprising those nucleic acid sequences, chimeric polypeptide molecules comprising the polypeptides of 
the present invention fused to heterologous polypeptide sequences, antibodies which bind to the polypeptides of the present invention and 
to methods for producing the polypeptides of the present invention. 
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,^x>,«»ANK POLYPEPHDES AND NUCLEIC ACIDS ENCODING THE 
SECRETED AND TRANSMEMBRANE POLYPEKl 11* 

SAME 

n OF THF INIVFNTION 

generally to *e ideniificarion and isolation of novel DNA and to the 
The present invenuon relates generally to me 

recombinant production of novel polypeptides. 

n>,^^r-.i>niiN.n OF T"^ 'NVF-NTIGN 

«.w thinoc the formation, differentiation and 

pcypepuac 01 sipBliiH """^'^ 

Secreted proteins have van Uirombolyuc agents, mterferons. 

secreusd protetns. Examples of screem g ^ ^^g^. ^ g p,^^ no. 5.536.637)1. 

Membrane-boundprotcnsandreceptorscan^^ T^efateof many individualceUs.e.g..proliferation. 
. — i^andmaimen^ceo.^^^^^^^ 

migration, differenttatton. or mteract on . ^^^^^.^^^ ^^^^ ^^^^p,,,, 

. other cells and/or the immediate envtronment. TH-m^ ,,,ere„tiation factors, netuopeptides. and 

mltogenic factors. ^"--^-^^HLi receptor, or membrane-bonnd pro^ins. 
Hormones) .hich are, in turn --^^^ "^J^^ „^ „.,ed to, cytoleine receptors, receptor 
30 Snch , ,,1..! interactions, and cellular adhesin molechles li.e 

^7 " 'TZUc transduction of signals that regulate cell growth and different.at.on is 
selectins and mtegrms. For mstance p^^ein tyrosine kinases, enzymes that catalyze 

^inpartbyphosphorylationof var.ouscel^ ar^ot.^^^^ ^^^^^^ ^^^^^^^^ 

to process, can also act as growth factor receptors. Examples 
35 nerve growth factor receptor. 
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Membrane-bound proteins and receptor molecules have various industrial applications, including as 
pharmaceutical and diagnostic agents. Receptor immunoadhesins, for instance, can be employed as therapeutic 
agents lo block receptor-ligand interactions. The membrane-bound proteins can also be employed for screening 
of potential peptide or small molecule inhibitors of the relevant receptor/1 igand interaction. 

Efforts are being undertaken by both industry and academia to identify new, native receptor or 
5 membrane-bound proteins. Many effons are focused on the screening of mammalian recombinant DN A libraries 
to identify the coding sequences for novel receptor or membrane -bound proteins, 

1. PRO180Q 

Hep27 protein is synthesized and accumulated in the nucleus of human hepatoblastoma celts (HepG2 

it 

10 cells) following growth arrest induced by butyrate treatment (Gabrielli ei al., Eur. J. Biochem. 232:473-477 
(1995)). The synthesis of Hep27 is inhibited in cells that, released from the butyrate block, have resumed DNA 
synthesis. The Hep27 protein sequence shows significant homology to the known short-chain alcohol 
dehydrogenase (SCAD) family of proteins and it has been suggested dial Hep27 is a new member of the SCAD 
family of proteins. In agreement with its nuclear localization, Hep27 has a region similar to the bipartite nuclear- 

15 targeting sequence and Hep27 mRNA expression and protein synthesis suggests the existence of a regulation at 
the post-transcriptional level. 

We herein describe the identification and characterization of novel polypeptides having homology to 
Hep27 protein, designated herein as PROISCK) polypeptides. 

20 2. PR0539 

Development of multicellular organisms depends, at least in part, on mechanisms which specify, direct 
or maintain positional information to pattern cells, tissues, or organs. Various secreted signaling molecules, such 
as members of the transforming growth factor-beta (TGF-p), Wnt, fibroblast growth factors and hedgehog 
families have been associated with patterning activity of different cells and structures in Drosophila as well as 

25 in vertebrates. Perrimon, Cell 80:517-520 (1995). 

CostaI-2 is a novel kinesin-related protein in the Hedgehog signaling pathway. Hedgehog {Hh) was first 
identified as a segment-polarity gene by a genetic screen in Drosophila melanogaster, Nusslein-Volhard et al., 
Roux, Arch. Dev. Biol, 193 : 267-282 (1984), that plays a wide variety of developmental functions. Perrimon, 
supra. Although only one Drosophila Hh gene has been identified, three mammalian Hh homologues have been 

30 isolated: Sonic Hh (SHh), Desert Hh (DHh) and Indian Hh (IHh), Echelard et aL, Cell 75: 1417-30 (1993); 
Riddle et aL, Cell 75: 1401-16 (1993). SHh is expressed at high level in the notochord and floor plate of 
developing vertebrate embryos. In vitro explant assays as well as ectopic expression of SHh in transgenic 
animals show that SHh plays a key role in neuronal mbe patterning, Echelard et al., supra., Krauss et aL, Cell 
75, 1432-44 (1993), Riddle et al.. Cell 75: 1401-16 (1993), Roelink et al. Cell 81: 445-55 (1995). In vitro 

35 explant assays as well as ectopic expression of SHh in transgenic animals show that SHh plays a key role in 
neural tube paneming, Echelard et al, (1993), supra.; Ericson et al.. Cell 8i: 747-56 (1995); Marti et al.. 
Nature 375: 322-5 (1995); Roelink ei al. (1995), supra; Hynes et aL, Neuron 12:* 15-26 (1997). Hh also plays 
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a role in .he developmem of limbs (Krauss e, at.. Cell 75: .43.-44 (.993); Uufer e. al.. Cell 72. 993-1003 
(1994)) somites (Fan and Tessier-Lavigne. Cell 12, 1 .75-86 (.994); Johnson Ce«79: ..65-73(1994)), 

.unos(BeUasci e.al.. Develop. 124: 53-63 (.997) and sKin(Oro .al., Science2J^. 817-2. (.997). Likewise. 
/«rand Dm are involved in bone, gut and germinal ce.l development. Apelqvist. e, al. , Curr. B,ol. 7: 80.-4 

, .-.y, at noo7V RitBood et al Curr. Biol. 6: 298-304 (1996); Roberts 
(1997)- Bellusci ei al.. Dev. Suppl. 124: 53-63 (1997), Bitgooa ei ai.. ^mt 
5 D.ve/op«>em 121:3163-74(1995). S///. knockout mice further strengthened the notion that 5///. .s cr.t.cal 

to many aspect of vertebrate developmem. Chiang . al.. Nature 383: 407-13 (1996). These mice show defects 
in midline structures such as the notochord and *e floor plate, absence of ventral cel. types in neural tube, 
absence of disul limb structures, cyclopia, and absence of the spinal column and most of the nbs. 

At the cell surface, the Hh signals is thought to be relayed by the 12 uansmembrane domain protem 
10 F<nc^ (A>-« [Hooper and Scott. Cell 52: 751-65 (1989); Nakano e^ al.. N.ure MI: 508-13 (1989)] and the 
G-proteincoupledlike receptor Smoothened (5,«o) lAlcedoet al.. Ce.l 86: 221-232 (.996): vandenHeuve. and 
mgham Nature 382: 547-551 (1996)]. Both genetic and biochemical evidence suppon a receptor model where 
P^cH and Sn. are part of a multicomponent receptor complex. Chen and Struhl. Cell SI: 553-63 (1996); Marigo 
et al Nature 3M: 176-9 (1996); Stone ./.. Nature 324= 129-34 (1996). Upon binding of to Ptch, the 
15 normal inhibitory effect of Ptch on Snto is relieved, allowing Smo to transduce the HH signal across the plasma 
membrane. Loss of function mutations in the Pich gene have been identifted in patients with the basal cell nevus 
syndrome (BCNS). a hereditary disease characterized by multiple basa. ce.l carcinomas (BCCs). Disfunctional 
Ptch gene mutations have also been associated with a large percentage of sporadic basal cell carcinoma tumors. 
Chidambaram et al.. Cancer Research 56: 4599-601 (1996); Gailani e, al.. Nature Genet. 14: 78-81 (1996); 
20 Hahn et al.. Cell 85: 841-51 (1996); Johnson et al.. Sciertce 272: 1668-71 (1996); Unden et al.. Cancer Res. 
56- 4562-5- Wicking et al.. Am. J. Hum. Gene,. 60: 21-6 (1997). U>ss of Ptch function is thought to cause an 
uncontrolled Smo signaling in basal cell carcinoma. Similarly, activating Smo mutations have been iden„f.ed 
in sporatic BCC tumors (Xie et al.. Nature 221= 90-2 (1998)), emphasizing the role of Smo as the signaling 
subunit in the receptor complex for SHh. However, the exact mechanism by which Pich controls Smo activity 
25 still has yet to be clarified and the signaling mechanisms by which the Hh signal is transmitted from the receptor 
to downstream targets also remain to be elucidated. Genetic epistatic analysis in Drosophila has identtfied 
several segment-polarity genes which appear to function as components of the Hh signal transduction pathway, 
togham curr. Opin. Gene,. Dev. 5: 492-8 (1995); Perrimon. supra. These include a kinesin-like molecule. 
Costal-i iCos-2, [Robbins et al.. Cell 90: 225-34 (1997); Sisson et aL. Cell 20: 235-45 (1997)]. a protein 
30 designated yi««f IPr«tt e, al. Genetics 135: 1047-62 (1990); Therond et al.. Proc. Natl Acad Sci. USA 93: 
4224-8 (1996)1. a novel molecule with unknown function designated Suppressor ofjused [Pham et al.. Genetics 
140- 587-98 (1995)- Preat. Genetics m Ti5-Zf> (1992)1 and a zinc finger protein O. [Alexandre et al.. Genes 
Dev JO- 2003-13 (1996); Dominguez etal.. Science m- .62.-5 (1996); Orenic etal. Genes Dev. ±. 
(1990)1 Additional elements implicated in Hh signaling include the transcription factor CBP [Akimaru et al.. 
35 Nature m- 735-738 (1997)]. the negative regulator slimt [Jiang and Struhl. Nature 391 : 493-496 (1998)] and 
Ae SHh response elemem COUP-TFII [Krishnan e, al.. Science 228: 1947-1950 (1997)]. 
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Mutanis in CoS'2 are embryonicly lethal and display a phenoiype similar to Hh over expression, 
including duplications of ihe central component of each segment and expansion domain of Hh responsive genes. 
In contrast, mutant embryos for fused and Ci show a phenotype similar to Hh loss of function including deletion 
of the posterior pan of each segment and replacement of a mirror-like image duplication of the anterior part or 
each segment and replacement of a mirror-like duplication of the anterior pan, Busson ei al.. Houx. Arch. Dev. 
5 BioL 197: 221-230 (1988). Molecular characterizations of Ci suggested that it is a transcription factor which 
directly activates /f/z- responsive genes such as Wingless and Dpp, Alexandre et al., (1996) supra, Dominguez 
et aL, (1996) supra. Likewise, molecular analysis of fused reveals that it is structurally related to serine 
threonine kinases and that both intact N-terminal kinase domain and a C-terminal regulatory region are required 
for its proper function, Preat et al.. Nature Ml: 87-9 (1990); Robbins et al., (1997), supra\ Therond et al., 

10 Proc. Nail. Acad. Set. USA 93: 4224-8 (1996). Consistent with the putative opposing functions of Cos-2 and 
fused ^ fused mutations are suppressed by Cos-2 mutants and also by Suppressor of fused mutants, Preat et al.. 
Genetics 135 : 1047-62 (1993). However, whereas fused null mutations and N-terminal kinase domain mutations 
can be fully suppressed by Suppressor of fused mutations, C-terminus mutations of fiised display a strong Cos-2 
phenotype in a Suppressor of fused background. This suggests that the fused kinase domain can act as a 

1 5 constitutive activator of SHh signaling when Suppressor of Fused is not present. Recent studies have shown that 
the 92 kDa Drosophi la fused, Cos-Z and Ci are present in a microtubule associated multiprotein complex and 
that Hh signaling leads to dissociation of this complex from micrombules, Robbins etal. Cell £0: 225-34 (1997); 
Sisson etaL, Cell^: 235-45 (1997). Both fused and Cos-2 become phosphorylated in response to Hh treatment, 
Robbins et al., supra\ Therond et al.. Genetics 142: 1181-98 (1996), but the kinase(s) responsible for this 

20 activity (ies) remain to be characterized. To date, the only known venebrate homologues for these components 
are members of the Gli protein family (e.g. , Gli-1, Gli-l and Gli-S). These are zinc finger putative transcription 
factors that are structurally related to Ci. Among these. G//-1 was shown to be a candidate mediator of the SHh 
signal [Hynes et al.. Neuron 15: 35-44 (1995), Lee et aL, Development 124: 2537-52 (1997); Alexandre et aL, 
Genes Dev. 10: 2003-13 (1996)] suggesting that the mechanism of gene activation in response to Hh may be 

25 conserved between fly and vertebrates. To determine whether other signaling components in the Hh cascade are 
evolutionarily conserved and to examine the function of fused in the Hh signaling cascade on the biochemical 
level. Applicants have isolated and characterized the human fused cDNA. Tissue distribution on the mouse 
indicates that fused is expressed in SHh responsive tissues. Biochemical studies demonstrate that fused is a 
functional kinase. Functional studies provide evidence that fused is an activator of Gli and that a dominant 

30 negative form of fused is capable of blocking SHh signaling in Xenopus embryos. Together this data 
demonstrated that both Cos-2 and fused are directly involved in Hh signaling. 

For additional references related to the Costal-2 protein, see Simpson el al.. Dev. Biol. 122:201-209 
(1987), Grau et al.. Dev. Biol. 122:186-200 (1987), Preat et ah. Genetics 135:1047-1062 (1993), Sisson el al., 
Cell 90:235-245 (1997) and Robbins et al.. Cell 90:225-234 (1997). 

35 Applicants have herein identified and describe a cDNA encoding a human Costal-2 homolog 

polypeptide, designated herein as PR0539. 
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3. £BQS^ . . 

Efforts are being undertaken by both industry and academia to identify new. nat.ve secreted protems. 

Many efforts are focused on U,e screening of ntantn,aiian recombinant DNA libraries to identify the coding 
sequences for novel secreted proteins. We herein describe the identification and characterization of novel 
secreted polypeptides, designated herein as PR0982 polypeptides. 

5 

4 PRO 1434 

;;r;;J7ene has been described to encode a protein that is expressed in the neural tissues of chicken 
(Watanabe et al.. 38(3):273-276 (1996)). Recently, two novel hunutn cDNAs (designated NELLl 

and NELL2) have been isolated and characterized which encode polypeptides having homology to that encoded 
10 by the chicken ne. gene, wherein those hun.an polypeptides coptain six EGF-like repeats (Watanabe et al 
supra) Given the neural-specific expression of these genes, it is suggested that they may play a role m neural 
development. Tl^ere is. therefore, significant interest in identifying and characterizing novel polypeptides having 
homolosr to nel. NELLl and NELL2. 

We herein describe the identification and characterization of novel polypeptides havmg homology to the 

15 nel protein, designated herein as PR01434 polypeptides. 

5. PR01863 

Efforts a.* being undertaken by both industry and academia to identify new. native transmembrane 
pro«ins Many efforts are focused on the screening of mammalian recombinant DNA libraries to identify the 
20 coding sequences for novel transmembrane proteins. We herein describe the identification and charac.erizat.on 
of novel transmembrane polypeptides, designated herein as PR01863 polypeptides. 

6. PEQ1211 

The characterization of inositol phosphatases is of interest because it is fundamental to the understanding 
25 of signaling activities .hat sdmula.e the release of Ca- from the endoplasmic reticulum. Molecular clomng 
allowed Ute identification of a multiple inositol polyphosphate phosphau^se which is highly expressed in ktdney, 
and liver (Craxton et al. (1997) BiQchem J. 328:75-81). 



30 



35 



7. PR01868 

nie mnammatory response is complex and is mediated by a variety of signaling molecules produced 
locaUy by mas. cells, nerve endings, platelets, leucocytes and complemem activation. Certain of these s.gnahng 
™,lcc.des cause *e endothelial cell lining to become more porous and/or even to express selectins which act as 
cell surface molecules which recognize and at.rac. leucocytes trough specific carbohydra.e recogmt.on. 
Smmger leucocyte binding is mediated by integrins. which mediate leukocyte movement through the 
endothelium. Additional signaling molecules act as chemoattractants. causing the bound leucocytes to crawl 
cowards *c somce of the attractant. OOter signaling molecules produced in the course of an inflammatory 
«sponse escape into the blood and stimulate the bone martow to produce more leucocytes and release them .n.o 
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the blood stream . 

Inflammaiion is lypicaily initialed by an antigen, which can be virtually any molecule capable of 
initiating an immune response. Under normal physiological conditions these are foreign molecules, but 
molecules generated by the organism itself can serve as the catalyst as is known to occur in various disease 
states. 

5 T-cell proliferation is a mixed lymphocyte culture or mixed lymphocyte reaction (MLR) is an established 

indication of the ability of a compound to stimulate the immune system. In an inflammatory response, the 
responding leucocytes can be neutrophilic, eosinophilic, monocytic or lymphocytic. Histological examination 
of the affected tissues provides evidence of an immune stimulating or inhibiting response. See Current Protocols 
in Immunology, ed. John E. Coligan, 1994, John Wiley and Sons, Inc. 
10 Inflammatory bowel disease (IBD) is a term used to collectively describe gut disorders including both 

ulcerative colitis (UC) and Crohn's disease, both of which are classified as distinct disorders, but share common 
features and likely share pathology. The commonality of the diagnostic criteria can make it difficult to precisely 
determine which of the two disorders a patient has; however the type and location of the lesion in each are 
typically different. UC lesions are characteristically a superficial ulcer of the mucosa and appear in the colon, 
15 proximal to the rectum. CD lesions are characteristically extensive linear fissures, and can appear anywhere in 
the bowel, occasionally involving the stomach, esophagus and duodenum. 

Conventional treatments for IBD usually involve the administration of antiinflammatory or 
immunosuppressive agents, such as sulfasalazine, corticosteriods. 6-mercaptopurine/azathoprine, or cyclospoine 
all of which only bring partial relief to the affiicted patient. However, when 
20 antiinflammatory/immunosuppressive therapies fail, colectomies are the last line of defense. Surgery is required 
for about 30% of CD patients within the first year after diagnosis, with the likelihood for operative procedure 
increasing about 5% annually thereafter. Unfortunately, CD also has a high rate of reoccurrence as about 5% 
of patients require subsequent surgery after the initial year. UC patients further have a substantially increased 
risk of developing colorectal cancer. Presumably, this is due to the recurrent cycles of injury to the epithelium, 
25 followed by regrowth. which continually increases the risk of neoplastic transformation. 

A recently discovered member of the immunoglobulin superfamily known as Junctional Adhesion 
Molecule (JAM) has been identified to be selectively concentrated at intercellular junctions of endothelial and 
epithelial cells of different origins, Manin-Padura, I. e/ a/., 7. CeWJJio/. 142(1): 117-27 (1998). JAMisatype 
I integral membrane protein with two extracellular, intrachain disulfide loops of the V-type. JAM bears 
30 substantial homology to A33 antigen (Fig. 1 or Fig. 18). A monoclonal antibody directed to JAM was found 
to inhibit spontaneous and chemokine-induced monocyte transmigration through an endothelial cell monolayer 

in vitro. Manin-Padura. supra. 

It has been recently discovered that JAM expression is increased in the colon of CRF2-4 mice with 
colitis. CRF 2-4 -/- (IL-IOR subunit knockout mice) develop a spontaneous colitis mediated by lymphocytes, 
35 monocytes and neutrophils. Several of the animals also developed colon adenocarcinoma. As a result, it is 
foreseeable likely that the compounds of the invention are expressed in elevated levels in or otherwise associated 
with human diseases such as inflammatory bowel disease, other inflammatory diseases of the gut as well as 
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colorectal carcinoma. 

The compounds of the invention also bear significant homology to A33 antigen, a known colorectal 
cancer-associated marker. The A33 antigen is expressed in more than 90% of primary or metastatic colon 
cancers as well as normal colon epithelium . In carcinomas originating from the colonic mucosa, the A33 antigen 
is expressed homogeneously in more than 95% of all cases. The A33 antigen, however, has not been detected 
5 in a wide range of other normal issues, i.e.. its expression appears to be organ specific. Therefore, the A33 
antigen appears to play an important role in the induction of colorectal cancer. 

Since colon cancer is a widespread disease, early diagnosis and treatmem is an important medical goal. 
Diagnosis and treatment of colon cancer can be implemented using monoclonal antibodies (mAbs) specific 
merefore having fluorescent, nuclear magnetic or radioactive tags. Radioactive gene, toxins and/or drug tagged 
10 mAbs can be used for treatmem in sua with minimal patient description. mAbs can also be used to diagnose 
during the diagnosis and treatment of colon cancers. For example, when the serum levels of the A33 am.gen 
are elevated in a pauem, a drop of the levels after surgery would indicate the tumor resection was successful. 
On the other hand, a subsequem rise in serum A33 antigen levels after surgery would indicate that metastases 
of the original tumor may have formed or that new primary tumors may have appeared. • 
15 Such monoclonal antibodies can be used in lieu of. or in conjunction with surgery and/or other 

chemotherapies. For example, preclinical analysis and localization studies in patients infected with colorectal 
crcinoma with a mAb to A33 are described in Welt e. al. , J. Clin. Oncol. §: 1894-1906 (1990) and Welt e. al., 
J Clin Oncol 12: 1561-1571 (1994), while U.S.P. 4.579.827 and U.S.S.N. 424,991 (E.P. 199.141) are 
directed to the therapeutic administration of monoclonal antibodies, the latter of which relates to the application 
20 of anti-A33 mAb. 

We herein describe the identification and characterization of novel polypeptides having homology to A33 
antigen protein, designated herein as PR01868 polypeptides. 

8. PR03434 

25 Efforts are being undertaken by both industiy and academia to idemify new. native secreted protems. 

Many efforts are focused on the screening of mammalian recombinant DNA libraries to identify the coding 
sequences for novel secreted p«)teins. We herein describe the identification and characterization of novel 
secreted polypeptides, designated herein as PR03434 polypeptides. 

30 9. PR01927 

Proteins are glycosylated by a complex set of reactions which are mediated by membrane bound 
glycosyltransferases. There is a large number of differem glycosyltransferases that accoum for the array of 
carbohydrate strtictures synthesized. N-acetylglucosaminyltransferase proteins comprise a family of 
glycosyltransferases that provide for a variety of important biological functions in the mammalian organism. 
35 As an example. UDP-N-acetylglucosamine. alpha-3-D-mannoside beta-l .2-N-acetylglucosaminyltransferase I 
is an glycosyltransferase that catalyzes an essential first step in the conversion of high-mamiose N-glycans to 
hybrid and complex N-glycans (Sarkar et al.. pror Natl Acad. Sci. USA. 88:234-238 (1991). UPD-N- 
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aceiylglucosamine: alpha 1 ,3-D-inannoside beia 1 , 4-N-acetylglucosaminyiiranslerase is an essential enzyme in the 
production of iri- and letra-aniennary asparagine-linked sugar chains, and has been recently been purified from 
bovine small intestine using cDNA cloning (Minowa et al. , J. Biol. Chem. (1998) 273(19): 1 1556-62). There 
is interest in the identificaiion and characterization of additional members of the N-acetylglucosaminyltransferase 
protein family, and more generally, the identification of novel glycosyliransferases. 

SUMMARY OF THE INVENTION 

1. PRO1800 

A cDN A clone (DN A35672-2508) has been identified, having homology to nucleic acid encoding Hep27 
protein, that encodes a novel polypeptide, designated in the present application as "PRO1800". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DN A encoding 
a PRO1800 polypeptide. 

In one aspect, the isolated nucleic acid comprises DNA having at least about 80% sequence identity, 
preferably at least about 85% sequence identity, more preferably at least about 90% sequence identity, most 
preferably at least about 95% sequence identity to (a) a DNA molecule encoding a PRO 1800 polypeptide having 
the sequence of amino acid residues from about 1 or about 16 to about 278, inclusive of Figure 2 (SEQ ID 
NO:2), or (b) the complement of the DNA molecule of (a). 

In another aspect, the invention concerns an isolated nucleic acid molecule encoding a PRO1800 
polypeptide comprising DNA hybridizing to the complement of the nucleic acid between about nucleotides 36 
or about 81 and about 869, inclusive, of Figure 1 (SEQ ID NO:l). Preferably, hybridization occurs under 
stringent hybridization and wash conditions. 

In a further aspect, the invention concerns an isolated nucleic acid molecule comprising DNA having 
at least about 80% sequence identity, preferably at least about 85% sequence identity, more preferably at least 
about 90% sequence identity, most preferably at least about 95% sequence identity to (a) a DNA molecule 
encoding the same mature polypeptide encoded by the human protein cDNA in ATCC Deposit No. 203538 
(DNA35672-2508) or (b) the complement of the nucleic acid molecule of (a). In a preferred embodiment, the 
nucleic acid comprises a DNA encoding the same mature polypeptide encoded by the human protein cDNA in 
ATCC Deposit No. 203538 (DNA35672-2508). 

In still a further aspect, the invention concerns an isolated nucleic acid molecule comprising (a) DNA 
encoding a polypeptide having at least about 80% sequence identity, preferably al least about 85% sequence 
identity, more preferably at least about 90% sequence identity, most preferably at least about 95% sequence 
identity to the sequence of amino acid residues 1 or about 16 to about 278. inclusive of Figure 2 <SEQ ID NO:2). 
or (b) the complement of the DNA of (a). 

In a further aspect, the invention concerns an isolated nucleic acid molecule having at least 230 
nucleotides and produced by hybridizing a test DNA molecule under stringent conditions with (a) a DNA 
molecule encoding a PRO 1800 polypeptide having the sequence of amino acid residues from 1 or about 16 to 
about 278, inclusive of Figure 2 (SEQ ID NO:2), or (b) the complement of the DNA molecule of (a), and, if 
the DNA molecule has at least about an 80 % sequence identity, prefereably at least about an 85% sequence 
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identity, more preferably at least about a 90% sequence identity, most preferably at least about a 95% sequence 
identity to (a) or (b). isolating the test DNA molecule. 

In a specific aspect, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PRO1800 polypeptide, with or without the N-terrainal signal sequence and/or the initiating methionine.or is 
complementary to such encoding nucleic acid molecule. The signal peptide has been tentatively idemified as 
5 extending from about amino acid position 1 to about amino acid position 15 in the sequence of Figure 2 (SEQ 
ID NO:2). 

In another aspect, the invention concerns an isolated nucleic acid molecule comprising (a) DNA 
encoding a polypeptide scoring at least about 80% positives, preferably at least about 85% positives, more 
preferably at least about 90% positives, most preferably at least about 95% positives when compared with the 
10 amino acid sequence of residues 1 or about 16 to about 278, inclusive of Figure 2 (SEQ ID NO:2), or (b) the 

complement of the DNA of (a). 

Another embodiment is directed to fragments of a PRO1800 polypeptide coding sequence that may find 
use as hybridization pit)bes. Such nucleic acid fragments may be from about 20 to about 80 nucleotides in 
length, preferably from about 20 to about 60 nucleotides in length, more preferably from about 20 to about 50 
15 nucleotides in length and most preferably from about 20 to about 40 nucleotides in length and may be derived 
from the nucleotide sequence shown in Figure 1 (SEQ ID NO:l). 

In another embodiment, the invention provides isolated PRO1800 polypeptide encoded by any of the 
isolated nucleic acid sequences hereinabove identified. 

In a specific aspect, the invention provides isolated native sequence PRO1800 polypeptide, which in 
20 cenain embodiments, includes an amino acid sequence comprising residues 1 or about 16 to about 278 of Figure 
2 (SEQ ID NO:2). 

In another aspect, the invention concerns an isolated PRO1800 polypeptide, comprising an amino acid 
sequence having at least about 80% sequence identity, preferably at least about 85% sequence identity, more 
preferably at least about 90% sequence identity, most preferably at least about 95% sequence identity to the 
25 sequence of amino acid residues 1 or about 16 to about 278. inclusive of Figure 2 (SEQ ID NO:2). 

In a farther aspect, the invention concerns an isolated PRO 1800 polypeptide, comprising an amino acid 
sequence scoring at least about 80% positives, preferably at least about 85% positives, more preferably at least 
about 90% positives, most preferably at least about 95% positives when compared with the amino acid sequence 
of residues 1 or about 16 to about 278. inclusive of Figure 2 (SEQ ID NO:2). 
30 m yet another aspect, the invention concerns an isolated PRO1800 polypeptide, comprising the sequence 

of amino acid residues 1 or about 16 to about 278, inclusive of Figure 2 (SEQ ID NO:2), or a fragment thereof 
sufficient to provide a binding site for an anti-PRO1800 antibody. Preferably, the PRO1800 fragmem retains 
a qualiutive biological actwity of a native PROI800 polypeptide. 

In a still further aspect, the invention provides a polypeptide produced by (i) hybridizing a test DNA 
35 molecule under stringent conditions with (a) a DNA molecule encoding a PRO1800 polypeptide having the 
sequence of amino acid residues from about 1 or about 16 to about 278. inclusive of Figure 2 (SEQ ID NO: 3). 
or (b) the complemem of the DNA molecule of (a), and if the test DNA molecule has at least about an 80% 
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sequence identity, preferably ai least about an 85% sequence identity, more preferably at least about a 90% 
sequence identity, most preferably at least about a 95% sequence identity to (a) or (b)» (ii) culturing a host cell 
comprising the test DNA molecule under conditions suitable for expression of the polypeptide, and (iii> 
recovering the polypeptide from the cell culture. 

In yet another embodiment, the invention concerns agonists and antagonists of a native PRO 1800 
polypeptide. In a particular embodiment, the agonist or antagonist is an anti-PRO1800 antibody. 

In a ftinher embodiment, the invention concerns a method, of identifying agonists or antagonists of a 
native PRO 1800 polypeptide by contacting the native PRO 1800 polypeptide with a candidate molecule and 
monitoring a biological activity mediated by said polypeptide. 

In a still further embodiment, the invention concerns a composition comprising a PRO 1800 polypeptide, 
or an agonist or antagonist as hereinabove defined, in combination writh a pharmaceutically acceptable carrier. 

2. PR0539 

A cDNA clone {DNA47465-1561) has been identified, having homology to nucleic acid encoding 
Costal-2 protein, that encodes a novel polypeptide, designated in the present application as ''PR0539". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR0539 polypeptide. 

In one aspect, the isolated nucleic acid comprises DNA having at least about 80% sequence identity, 
preferably at least about 85% sequence identity, more preferably at least about 90% sequence identity, most 
preferably at least about 95% sequence identity to (a) a DNA molecule encoding a PR0539 polypeptide having 
the sequence of amino acid residues from about 1 to about 830, inclusive of Figure 4 (SEQ ID NO:7). or (b) 
the complement of the DNA molecule of (a). 

In another aspect, the invention concerns an isolated nucleic acid molecule encoding a PR0539 
polypeptide comprising DNA hybridizing to the complement of the nucleic acid between about nucleotides 186 
and about 2675, inclusive, of Figure 3 (SEQ ID NO:6). Preferably, hybridization occurs under stringent 
hybridization and wash conditions. 

In a fimher aspect, the invention concerns an isolated nucleic acid molecule comprising DNA having 
at least about 80% sequence identity, preferably at least about 85% sequence identity, more preferably at least 
about 90% sequence identity, most preferably at least about 95% sequence identity to (a) a DNA molecule 
encoding the same mature polypeptide encoded by the human protein cDNA in ATCC Deposit No. 203661 
(DNA47465-1561) or (b) the complement of the nucleic acid molecule of (a). In a preferred embodiment, the 
nucleic acid comprises a DNA encoding the same mature polypeptide encoded by the human protein cDNA in 
ATCC Deposit No. 203661 (DNA47465-1561). 

in still a further aspect, the invention concerns an isolated nucleic acid molecule comprising (a) DNA 
encoding a polypeptide having at least about 80% sequence identity, preferably at least about 85% sequence 
identity, more preferably at least about 90% sequence identity, most preferably at least about 95% sequence 
identity to the sequence of amino acid residues 1 to about 830, inclusive of Figure 4 (SEQ ID NO:7), or (b) the 
complement of the DNA of (a). 
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of Figu,. 4 (SEQ ID NO:7,, o, (b> U» compl.»», of *e DNA »ol««l. of ,f DNA 

» .bou, » 80 « *.,»y. P«.««b„ .e» aboo. » S« 

p^e.*,, „ ^ .bom . 90% »,u.^ WcUy. P"'«^» « 
or (b) isolating the test DNA molecule. 

' ,n a specific aspect, the invention provides an isolated nucleic acid molecule comprising DNA encodtng 
a PR0539 polypeptide, with or without the imtiating methionine, or is complementary to such encoding nucle.c 

acid molecule. ■ • /«\ nMA 

in am,ther aspect, the invention concerns an isolated nucleic acid molecule compnsmg (a) DNA 

encoding a polypeptide scoring a. least about 80% positives, preferably at least about 85% positives. mo« 
pllly aneast about 90% positives, most preferably a. least about 95% posiUves when compared w.th ^ 
Lino acL secuence of residues 1 to about 830. inclusive of Figure 4 (SEQ ID NO:7). or <b) the complement 
of the DNA of (a). 

Another embodiment is directed to fragments of a PR0539 polypeptide coding sequence that may find 
^ as hybridization probes. Such nucleic acid fragments are from about 20 to about 80 nucleotides in leng^^ 
p^ferably from about 20 to about 60 nucleotides in length, more preferably from about 20 to a^ut 50 
Lleotides in length and most preferably from about 20 to about 40 nucleotides in length and may be denved 
from the nucleotide sequence shown in Figure 3 (SEQ ID NO:6). 

,„ another embodiment, the invention provides isolated PR0539 polypeptide encoded by any of the 

isolated nucleic acid sequences hereinabove idemified. u- u • 

,n a specific aspect, the invention provides isolated native sequence PR0539 polypept.de. whtch m 
certain embodiments, includes an amino acid sequence comprising residues 1 to about 830 of Figure 4 (SEQ ID 



NO-.7). 



25 



30 



35 



In another aspect, the invention concerns an isolated PR0539 polypeptide, comprising an am,no actd 
sequence having at least about 80% sequence identity, preferably at least about 85% sequence identity. m<.e 
preferably a. least about 90% sequence identity, most preferably at least about 95% sequence tdent.ty to the 
sequence of amino acid residues 1 to about 830, inclusive of Figure 4 (SEQ ID NO:7). 

,„ a further aspect, the invention concerns an isolated PR0539 polypeptide, comprising an amino acid 
sequence scoring at leas, about 80% positives, preferably at least about 85% positives, more preferably at least 
about 90% posiUves. most preferably at leas, about 95 % positives when compared with the amino acid sequence 
of residues 1 to about 830. inclusive of Figure 4 (SEQ ID NO:7). 

in yet another aspect, the invention concerns an isolated PR0539 polypeptide, comprising the sequence 
of amino acid residues 1 to about 830, inclusive of Figure 4 (SEQ ID NO:7), or a fragment thereof suffictem 
.o provide a binding site for an anti-PR0539 antibody. Preferably, the PR0539 fragmem reuins a qualitative 
biological activity of a native PR0539 polypeptide. 
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In a still further aspect, che invention provides a polypeptide produced by (i) hybridizing a test DNA 
molecule under stringent conditions with (a) a DNA molecule encoding a PR0539 polypeptide having the 
sequence of amino acid residues from about I to about 830. inclusive of Figure 4 (SEQ ID NO: 7), or (b) the 
complement of the DNA molecule of (a), and if the test DNA molecule has at least about an 80% sequence 
identity, preferably at least about an 85% sequence identity, more preferably at least about a 90% sequence 
identity, most preferably at least about a 95% sequence identity to (a) or (b). (ii) culturing a host cell comprising 
the test DNA molecule under conditions suitable for expression of the polypeptide, and (iii) recovering the 

polypeptide from the cell cuhure.. 

In yet another embodiment, the invention concerns agonists and antagonists of a native PR0539 
polypeptide; In a particular embodiment, the agonist or antagonist is an anti-PR0539 antibody. 

In a further embodiment, the invention concerns a method of identifying agonists or antagonists of a 
native PR0539 polypeptide by contacting the native PR0539 polypeptide with a candidate molecule and 
monitoring a biological activity mediated by said polypeptide. In a preferred embodiment, the biological activity 
is either binding to microtubiles or the ability to complex with fused and cubitus interruptus. 

In a still fiirther embodiment, the invention concerns a composition comprising a PR0539 polypeptide, 
or an agonist or antagonist as hereinabove defined, in combination with a pharmaceutical ly acceptable carrier. 

In yet another embodiment, the invention provides for compounds and methods for developing 
antagonists against and agonist promoting PR0539 modulation of Hedgehog signaling. In particular, an 
antagonist of vertebrate PR0539 which blocks, prevents, inhibits and/or neutralized the normal functioning of 
PR0539 in SH signaling pathway, including both small bioorganic molecules and antisense nucleotides. 

In yei another embodiment, the invention provides for alternatively spliced variants of human PR0539. 

In still yet a further embodiment, the invention provides a method of screening or assaying for 
identifying molecules thai alter the PR0539 modulation of hedgehog signaling. Preferably, the molecules either 
prevent interaction of PR05 39 with its associative complexing proteins (such as fused or cubitus interruptus) or 
prevent or inhibit dissociation of complexes. The assay comprises the incubation of a mixture comprising 
PR0539 and a substrate with a candidate molecule and detection of the ability of the candidate molecule to 
modulate PR0539 hedgehog signaling. The screened molecules preferably are small molecule drug candidates. 



In yet another embodiment, the method relates to a technique of diagnosing to determine whether a 
particular disorder is modulated by hedgehog signaluig, comprising: 

(a) culturing lest cells or tissues; 

(b) administering a compound which can inhibit PR0539 modulated hedgehog signaling; and 

(c) determining whether hedgehog signaling is modulated. 

3. PR0982 

A cDNA clone (DNA57700-1408) has been identified that encodes a novel polypeptide, designated in 
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(b) ihe complemenl of lilt DNA molecule of (a). ™ooaj 

a,»c,, me loveoiion coi^ems a. ^ lUKleio .eld moleeule »Kod»8 a PRO,^ 
polypeplidc eompHsms DNA b^lzi.^ » .be ooinplemeo. of Oie «.lele acld ,»»een abou. ,..,0«. «^ 
,« J«. of Fl^ 5 (SEQ ,D NO.S,. Pieferably. hyOHdUallooooei.. u«.e, »„ii^ll„b„dia.uon 

"Tr^ aapecl. U« IP^m^. ooiice» a» 1»...^ «o.-.a o«mP--.« ""^ -''^ 

. iH.n,i,v nreferably at least about 85% sequence identity, more preferably at least 
at ipa<!t about 80% sequence identity, preieraoiy m • ^. . , , 

moa. Piof-blv a. leaal .bo„i ^ «e„l,iy,o <a, a DN. mo^e 
ibe L mal-e polypepdde eocoded by lb. bomai, P»<.i. eDNA i» ATCC Dep«i. 203 «0 
^™.,4«S,. o, .b, d, eomp-emao. of d. DNA »lecule of (a,. In a piefened 
L eomp-uea a DNA eroding ^ same maluie polypep.-e eneoded b, die boman p^em eDNA m ATCC 

Deoosit No. 203583 (DNA57700-14O8). , m^vja 

1 a sdU .1-b.i aapeel. Ihe bi.emion conee™ an laolaled ii«l«c aeid moleeule eompmm. (a) DNA 
eiKodii* a polypepilde h.Wns ai lea., abou, ae,iiene. Idemliy. pieftra.ly ai lea., aboui se,»»e. 

r.d' .o ,be ;,»e„e o, aeld «a,d»ea ,™ 1 o, a,»d, 22 ,0 aboo, las. i„«v. o, Fisoie 6 <SEQ ID 

NO'91 or the complement of the DNA of (a). , , 

,„ a funb!, aapecl. d« iav.aUon e»,ee,« an *>.a»d onelelc acid molecule having a, lea., abou, » 
^eolll a., pmfelly » .e.» a«, ,00 nueleodde. piodoeed by bybi^zbi. a i.si DNA mCeeu. 

^!r,e*..es ,™m 1 o, aboni 22 ,0 abou, ,25. l^dusi™ o, Flgme 6 ,SEQ ID NO:9,, o, (b, d« 
I^„„^DNA™ie«>eof,a,..nd.lfd«DNA„„lecu,ebaaa,leas.,bo«a„80»«^«eide».y 

a, ,.aa,abou.a.S5.ae,u».elde„,,y.™«p..f-bly a. lea.a.«u,a»%.^^^^ 
Lfe«bly . leaa, abou, a 95% aequenc. Ideniily lo (a) o, (b), isol.ilng die lesl DNA motende. 

L' apeclfio ..pecl. die inv^ P«>vldea «i l»..«d nuel.lc acid molecule compilaing DNA encodm, 
. FR0982 polypepdde. udd, o, w,di™« dK N-ienninal .ignal .e<,ue,Ke a„d/or 0, mUtoiug mediioidne » » 
a HKUVo^ po yp^P „„,^„,e The sianal peptide has been tentatively identified as 

complcmemary to such encoding nucleic acid molecule. The signal pep 

extelg from amino acid position 1 through about amino acid position 21 in the sequence of Figure 6 (SEQ 

"""^t a^-her aspect, the invention concerns an isolated nucleic acid molecule comprising (a) DNA 
encoding a polypeptide scoring at least about 80% positives, p.ferably a. least about 85% positives, more 
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preferably ai least about 90% positives, most preferably ai least about 95% positives when compared with the 
amino acid sequence of residues 1 or about 22 to about 125, inclusive of Figure 6 (SEQ ID NO:9), or (b) ihe 

complement of ihe DNA of (a). 

Another embodiment is directed to fragments of a PR0982 polypeptide coding sequence that may find 
use as hybridization probes. Such nucleic acid fragments are from about 20 to about 80 nucleotides in length, 
preferably from about 20 to about 60 nucleotides in length, more preferably from about 20 to about 50 
nucleotides in length, and most preferably from about 20 to about 40 nucleotides in length. 

In another embodiment, the invention provides isolated PR0982 polypeptide encoded by any of the 
isolated nucleic acid sequences hereinabove defined. 

In a specific aspect, the invention provides isolated native sequence PR0982 polypeptide, which in one 
embodiment, includes an amino acid sequence comprising residues 1 or about 22 to 125 of Figure 6 (SEQ ID 
NO:9). 

In another aspect, the invention concerns an isolated PR0982 polypeptide, comprising an amino acid 
sequence having at least about 80% sequence identity, preferably at least about 85% sequence identity, more 
preferably at least about 90% sequence identity, most preferably at least about 95% sequence identity to the 
sequence of amino acid residues 1 or about 22 to about 125, inclusive of Figure 6 (SEQ ID NO:9). 

In a further aspect, the invention concerns an isolated PR0982 polypeptide, comprising an amino acid 
sequence scoring at least about 80% positives, preferably at least about 85% positives, more preferably at least 
about 90% positives, most preferably at least about 95% positives when compared with the amino acid sequence 
of residues 1 or about 22 to 125 of Figure 6 (SEQ ID NO:9). 

In yet another aspect, the invention concerns an isolated PR0982 polypeptide, comprising the sequence 
of amino acid residues 1 or about 22 to about 125, inclusive of Figure 6 (SEQ ID NO:9), or a fragment thereof 
sufficient to provide a binding site for an anti-PR0982 antibody. Preferably, the PR0982 fragment retains a 
qualitative biological activity of a native PR0982 polypeptide. 

In a still funher aspect, the invention provides a polypeptide produced by (i) hybridizing a test DNA 
molecule under stringent conditions with (a) a DNA molecule encoding a PR0982 polypeptide having the 
sequence of amino acid residues from 1 or about 22 to about 125, inclusive of Figure 6 (SEQ ID NO: 9). or <b) 
the complement of the DNA molecule of (a), and if the test DNA molecule has at least about an 80% sequence 
identity, preferably at least about an 85% sequence identity, more preferably at least about a 90% sequence 
identity, most preferably at least about a 95% sequence identity to (a) or (b), (ii) culturing a host cell comprising 
the test DNA molecule under conditions suitable for expression of the polypeptide, and (iii) recovering the 
polypeptide from the cell culture. 

4. PRQ1434 

A cDNA clone (DNA688 18-2536) has been identified, having homology to nucleic acid encoding nel 
protein, that encodes a novel polypeptide, designated in the present application as "PR01434 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PRO 1434 polypeptide. 
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amino acid sequence of residues 1 or about 28 to about 325, inclusive of Figure 8 (SEQ ID NO: 1 1), or (b) the 

coitiplemeni of ihe DN A of (a). 

Another embodiment is directed to fragments of a PRO 1434 polypeptide coding sequence that may find 
use as hybridization probes. Such nucleic acid fragments are from about 20 to about 80 nucleotides in length, 
preferably from about 20 to about 60 nucleotides in length, more preferably from about 20 to about 50 
5 nucleotides in length and most preferably from about 20 to about 40 nucleotides in length and may be derived 
from the nucleotide sequence shown in Figure 7 (SEQ ID NO: 10). 

In another embodiment, the invention provides isolated PR01434 polypeptide encoded by any of the 
isolated nucleic acid sequences hereinabove identified. 

In a specific aspect, the invention provides isolated native sequence PR01434 polypeptide, which in 
10 certain embodiments, includes an amino acid sequence comprising residues 1 or about 28 to about 325 of Figure 
8 (SEQ ID NO: 11). 

In another aspect, the invention concerns an isolated PRO 1434 polypeptide, comprising an amino acid 
sequence having at least about 80% sequence identity, preferably at least about 85% sequence identity, more 
preferably at least about 90% sequence identity, most preferably at least about 95% sequence identity to the 
15 sequence of amino acid residues 1 or about 28 to about 325, inclusive of Figure 8 (SEQ ID NO:U). 

In a further aspect, the invention concerns an isolated PR01434 polypeptide, comprising an amino acid 
sequence scoring at least about 80% positives, preferably at least about 85% positives, more preferably at least 
about 90% positives, most preferably at least about 95% positives when compared with the amino acid sequence 
of residues 1 or about 28 to about 325, inclusive of Figure 8 (SEQ ID NO: 11). 
20 In yet another aspect, the invention concerns an isolated PR01434 polypeptide, comprising the sequence 

of amino acid residues 1 or about 28 to about 325. inclusive of Figure 8 (SEQ ID NO: U), or a fragment thereof 
sufficient to provide a binding site for an anti-PROi434 antibody. Preferably, the PR01434 fragment retains 
a qualitative biological activity of a native PR01434 polypeptide. 

In a still funher aspect, the invention provides a polypeptide produced by (i) hybridizing a test DNA 
25 molecule under stringent conditions with (a) a DNA molecule encoding a PR01434 polypeptide having the 
sequence of amino acid residues from about 1 or about 28 to about 325, inclusive of Figure 8 (SEQ ID NO: 1 1), 
or (b) the complement of the DNA molecule of (a), and if the test DNA molecule has at least about an 80% 
sequence identity, preferably at least about an 85% sequence identity, more preferably at least about a 90% 
sequence identity, most preferably at least about a 95% sequence identity to (a) or (b). (ii) culturing a host cell 
30 comprising the test DNA molecule under conditions suitable for expression of the polypeptide, and (iii) 
recovering the polypeptide from the cell culmre. 

In yet another embodiment, the invention concerns agonists and antagonists of a native PRO 1434 
polypeptide. In a panicular embodiment, the agonist or antagonist is an anti-PR01434 antibody. 

In a further embodiment, the invention concerns a method of identifying agonists or antagonists of a 
35 native PR01434 polypeptide by contacting the native PR01434 polypeptide with a candidate molecule and 
monitoring a biological activity mediated by said polypeptide. 

in a still further embodiment, the invention concerns a composition comprising a PR01434 polypeptide. 
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nucleic acid molecule. The signal peptide has been tentatively identified as extending from about amino acid 
position 1 to about amino acid position 17 in the sequence of Figure 10 (SEQ ID NO: 16). The transmembrane 
domain has been tentatively identified as extending from about amino acid position 243 to about amino acid 
position 260 in the PR01863 amino acid sequence (Figure 10, SEQ ID NO: 16). 

In another aspect, the invention concerns an isolated nucleic acid molecule comprising (a) DNA 
5 encoding a polypeptide scoring at least about 80% positives, preferably at least about 85% positives, more 
preferably at least about 90% posiUves. most preferably at least about 95% positives when compared with the 
amino acid sequence of residues 1 or about 16 to about 437. inclusive of Figure 10 (SEQ ID NO: 16). or (b) the 

complement of the DNA of (a). 

Another embodiment is directed to fragments of a PRO 1 863 polypeptide coding sequence that may find 
10 use as hybridization probes. Such nucleic acid fragments are from about 20 to about 80 nucleotides in length, 
preferably from about 20 to about 60 nucleotides in length, more preferably from about 20 to about 50 
nucleotides in length and most preferably from about 20 to about 40 nucleotides in length and may be derived 
from the nucleotide sequence shown in Figure 9 (SEQ ID NO: 15). 

In another embodiment, the invention provides isolated PR01863 polypeptide encoded by any of the 
15 isolated nucleic acid sequences hereinabove identified. 

In a specific aspect, the invention provides isolated native sequence PROI863 polypeptide, which in 
certain embodiments, includes an amino acid sequence comprising residues 1 or about 16 to about 437 of Figure 
10 (SEQ ID NO: 16). 

In another aspect, the invention concerns an isolated PR01863 polypeptide, comprising an amino acid 
20 sequence having at least about 80% sequence idemity, preferably at least about 85% sequence identity, more 
preferably at least about 90% sequence identity, most preferably at least about 95% sequence idemity lo the 
sequence of amino acid residues 1 or about 16 to about 437. inclusive of Figure 10 (SEQ ID N0:16). 

In a further aspect, the invention concerns an isolated PR01863 polypeptide, comprising an amino acid 
sequence scoring at least about 80% positives, preferably at least about 85% positives, more preferably at least 
25 about 90% positives, most preferably at least about 95 % positives when compared with the amino acid sequence 
of residues I or about 16 to about 437. inclusive of Figure 10 (SEQ ID NO: 16). 

In yet another aspect, the invention concerns an isolated PRO 1 863 polypeptide , comprising the sequence 
of amino acid residues 1 or about 16 to about 437, inclusive of Figure 10 (SEQ ID NO: 16); or a fragment 
thereof sufficient to provide a binding site for an anti-PR01863 antibody. Preferably, the PR01863 fragment 
30 retains a qualitative biological activity of a native PR01863 polypeptide. 

In a still fimher aspect, the invention provides a polypeptide produced by (i) hybridizing a test DNA 
molecule under stringent condiuons with (a) a DNA molecule encoding a PR01863 polypeptide having the 
sequence of amino acid residues from about 1 or about 16 to about 437. inclusive of Figure 10 (SEQ ID 
NO: 16), or (b) the complement of the DNA molecule of (a), and if the test DNA molecule has at least about an 
35 80% sequence identity, preferably at least about an 85% sequence identity, more preferably at least about a 90% 
sequence identity, most preferably at least about a 95% sequence identity to (a) or (b), (ii) culiuring a host cell 
comprising the test DNA molecule under conditions suitable for expression of the polypeptide, and (iii) 
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— :::r:=^^^^ co.e. .o.... ..... o. ... p.o.. 

powpeptide m a particular en.bodln,e„t. .he agonist or antagonist is an anti-PRO.863 ant.body. 

' „ a r^rth r e.bodintent. the invention concerns a method of identi^ing agonists or antagonts« of 

native PK0.863 po.ypeptide .y contacting the native PRO 1S63 polypeptide with a candidate nto.ecnie and 

n^onitoring a biological activity mediated by said polypept.de. • • „ « pooi863 tx>lypeptide 

,„a still further embodiment, the invention concerns a composit.oncompr,s.ng a PR01863 po^ypepttde 
or an agol or antagonist as hereinabove deftned. in combination with a pharmaceuticaUy acceptable camer. 

^;fclone(DNA76400-2528)hasbeenidentifiedthatencodesanovelpoly^^^^^^^^ 
to inositol phosphatase and designated in the present application as "PR01917". 
,no^^^^^ 

a PR01917 polypeptide. ^ .^^^ 

m one aspea, the isolated nucleic acid comprises DNA havmg 
preferably r^ra^ut 85% sequence identity, more preferably at least about 90% sequence identity most 
:nrytleastabont93.se,uenceidentity.o<a)aON.moleculeencodingaPRO 

L sequence of ami«> acid residues from 1 or about 3. to about 487. inclusive of Figure 12 (SEQ ID NO.i8). 
or (b) the complement of the DNA molecule of (a). ,„^rfi„p a PR01917 

I„ another aspect, the invention concerns an isolated nucleic acid molecule encoding a PR019^ 

, . tK** niirieic acid between about residues 96 ana 
♦o;«o nisj A hvbridizine to the complement of the nucleic acia ociwccn 

f Ki„ ,t i«.9«t about 85 % sequence identity , more preferably at least 
91 least about 80% sequence identity, preferably at least about B3%scqu , 

at least about w /<- q .^^^^ ^ P^^^ 

5 about 90% sequence identity, most preferably at least about 

encoding the same mature polypeptide encoded by the human protem cDNA in ATCC 
(ONA7L-2528).or<b)a.ecomplementoftheDNAmoleculeof(a).lnapreferredembodim^^^^^^ 

acid comprises a DNA encoding the same mature polypeptide encoded by the human protem cDN A m ATCC 
Deposit No. 203573 (DNA7640O-2528). ■ ■ „ nMA 

e^Tpotep.- "X . ^ SO. P..^., « «^nc, 

m NO- 1 8^ or the complement of the DNA of (a). 

ID N0.18). or me p wolaied nucleic acid molecule having at least about 50 

35 ma further aspect, the invention concerns an isolated nucleic 

nucleotides and preferably at least about 100 nucleotides and produced by hybridizing a test DNA molecule 

litions widi Ca> a DNA molecule enc^.g a PR01917 polypeptide having the sequence of 
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amino acid residues from 1 or about 31 to about 487, inclusive, of Figure 12 (SEQ ID NO: 18). or (b) the 
complement of the DNA molecule of (a), and, if the DNA molecule has.ai least about an 80% sequence identity, 
preferably at least about an 85% sequence identity, more preferably at least about a 90% sequence identity, most 
preferably at least about a 95% sequence identity to (a) or (b), isolating the test DNA molecule. 

In a specific aspect, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PRO 19 17 polypeptide, with or without the N-terminal signal sequence and/or the iniiiaiing methionine, or is 
complementary to such encoding nucleic acid molecule. The signal peptide has been tentatively identified as 
extending from amino acid position 1 through about amino acid position 30 in the sequence of Figure 12 (SEQ 
ID NO: 18), 

In another aspect, the invention concerns an isolated nucleic acid molecule comprising (a) DNA 
encoding a polypeptide scoring at least about 80% positives, preferably at least about 85% posuives. more 
preferably at least about 90% positives, most preferably at least about 95% positives when compared with the 
amino acid sequence of residues 1 or about 31 to about 487. inclusive of Figure 12 (SEQ ID NO: 18), or (b) the 

complement of the DNA of (a). 

Another embodiment is directed to fragments of a PR01917 polypeptide coding sequence that may fmd 
use as hybridization probes. Such nucleic acid fragments are from about 20 to about 80 nucleotides in length, 
preferably from about 20 to about 60 nucleotides in length, more preferably from about 20 to about 50 
nucleotides in length, and most preferably from about 20 to about 40 nucleotides in length. 

In another embodiment, the invention provides isolated PRO 1917 polypeptide encoded by any of the 
isolated nucleic acid sequences hereinabove defined. 

In a specific aspect, the invention provides isolated native sequence PRO 1917 polypeptide, which in one 
embodiment, includes an amino acid sequence comprising residues 1 or about 31 to 487 of Figure 12 (SEQ ID 
NO: 18). 

In another aspect, the invention concerns an isolated PRO 19 17 polypeptide, comprising an amino acid 
sequence having at least about 80% sequence identity, preferably at least about 85% sequence identity, more 
preferably at least about 90% sequence identity, most preferably at least about 95% sequence identity to the 
sequence of amino acid residues 1 or about 31 to about 487, inclusive of Figure 12 (SEQ ID NO: 18). 

In a further aspect, the invention concerns an isolated PR01917 polypeptide, comprising an amino acid 
sequence scoring at least about 80% positives, preferably at least about 85% poshives, more preferably at least 
about 90% positives, most preferably at least about 95% positives when compared with the amino acid sequence 
of residues 1 or about 31 to 487 of Figure 12 (SEQ ID NO: 18). 

In yet another aspect, the invention concerns an isolated PR01917 polypeptide, comprising the sequence 
of amino acid residues 1 or about 31 to about 487, inclusive of Figure 12 (SEQ ID NO:l8). or a fragment 
thereof sufficient to provide a binding site for an anti-PR01917 antibody. Preferably, the PR01917 fragment 
retains a qualitative biological activity of a native PR01917 polypeptide. 

In a still ftirther aspect, the invention provides a polypeptide produced by (i) hybridizing a test DNA 
molecule under stringent conditions with (a) a DNA molecule encoding a PRO 191 7 polypeptide having the 
sequence of amino acid residues from I or about 3 1 to about 487, inclusive of Figure 12 (SEQ ID NO: 18). or 
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(b) a.e complemen. of *e DNA n,olecu>e of (a,, and if the .st DNA molecule has at .eas. about an ^% 
rZntUy. preferably at least about an 83. sequence identity., tnore preferably a. least about a 90% 
enti. 1st preferably at least about . 93% sequence identi. to <a) or (b). culturing a Host ce 
i: -Sing tbe test DNA ^olecule under cond.tions suitable for expression of tbe polypept.de. and (ut) 

recovering the polypeptide from the cell culture. 

,„ yet another embodiment, the invention concerns agonists and anutgomsts of a nattve PR019I7 
polypeptide ,„ a particular embodiment, the agonist or antagonist is an anti-PR01917 antibody. 

t a farther embodiment, the invention concerns a method of identifying agonists or antagomsts of 
native PR01917 polypeptide, by contacting the native PR01917 polypeptide with a candidate molecule and 

^..niforinP a biological activity mediated by said polypeptide. 
~as".fl.erembodiment.theinventtonconc 

o. an agonist or antagonist as hereinabove defined, in combination with a pharmaceuticaUy acceptable earner. 

^^nt invention concerns compositions and methods for the diagnosis and treatm«t. of 
inflammatory diseases in mammals, including humans. The present invention is based on the identification of 
: rjudi. agonist and antagonist antibodies) which either stimulate or inhibit the 
L™nals inflammatory diseases can be treated by suppressing the inflammatory response. Molecules that 
ITe an ifllnatory'^esponse stimulate or potentiate the immune respo^e to an antigen. Moleculeswhi. 
Late an inflammatory response can be inhibited where suppression of the inflammatory response would be 
iralMoleculeswhichstimulatetheinflammatoryresponsecanbeusedtherapeu^^^^^^^ 

: tflammatory response would be beneficial. Such stimulatory molecul. can also b. t^^.tted^^ 
suppressionoftheinflammatoryresponsewouldbeofvalue.Neutralizingantibod.esareexamplsofmol^^^^ 

it molecules having immune stimulator activity and which would be beneficial In the treatment of 
nrmatory diseases. Molecules whichinhMtthe inflammatory respon^c^ 

TZZ I Of antibody agotUsts) to inhibit the inflammatory response and *us ameliorate tnflammatory 

Accordingly, the proteins of the invention are useful for the diagnosis and/or treatmem (including 
prevention) of immune related diseases. Antibodies which bind to stimulatory proteins are useful to suppre^ 
: Tnnamlatory response. Antibodies which bind to inhibitory proteins are use.l to — " 
response and the immune system. The proteins and antibodies of the invent.on are also useful to prepare 
„.edicines and medicaments for the treatment of inflammatory and immune related diseases. 

L one embodiment. *e invention concern antagonists .d agonists of a PR01B68 polypept.de that 
irf^ibits one or more of the functions or activities of a PR01868 polypeptide. . 

another embodiment, the invention concerns a method for determining the presence of a PR0.868 
polypeptidecomprisingexposingacellsuspectedofcontaining^epolypepti^^ 

riptermininc binding of the antibody to the cell. 

7^ Ju» *e pres.™ ,n«™u,„ .,.»s ,o . ^ o, .i.^ » — n- 
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related disease in a mammal, comprising detecting the level of expression of a gene encoding a PR01868 
polypeptide (a) in a test sample of tissue cells obtained from the mamm^, and (b) in a control sample of known 
normal tissue cells of the same cell type, wherein a higher expression level in the test sample indicates the 
presence of an inflammatory disease in the mammal. . 

In another embodiment, the present invemion relates to method of diagnosing an inflammatory disease 

5 in a mammal, comprising (a) contacting an anti-PR01868 antibody with a test sample of tissue culture cells 
obtained from the mammal, and (b) detecting the formation of a complex between the amibody and the PR01868 
polypeptide. The detection may be qualitative or quamitative. and may be performed in comparison. with 
monitoring the complex formation in a control sample of known normal tissue cells of the same cell type. A 
larger quantity of complexes formed in the test sample indicates the presence of tumor in the mammal from 

10 which the test tissue cells were obtained. The antibody preferably carries a delectable label. Complex formation 
can be monitored, for example, by light microscopy, flow cytometry, fluorimetry. or other techniques known 
in the an. The test sample is usually obtained from an individual suspected of having a deficiency or abnormality 

relating to the inflammatory response. 

In another embodiment, the present invemion relates to a diagnostic kit. containing an anti-PR01868 
15 antibody and a carrier (e.g. . a buffer) in suitable packaging. The kit preferably contains instructions for using 
the antibody to detect the PRO 1 868 polypeptide . 

In a further embodiment, the invention concerns an article of manufacture, comprising: 

a container; 

a label on the container; and 

20 a composition comprising an active agent contained within the container; wherein the composition is 

effective for stimulating or inhibiting an inflammatory response in a mammal, the label on the container Indicates 
that the composition can be used to treat an Inflammatory disease, and the active agent in the composition is an 
agent stimulating or inhibiting the expression and/or activity of the PR01868 polypeptide. In a preferred aspect, 
the active agent is a PR01868 polypeptide or an anii-PR01868 antibody. 
25 A farther embodimem is a method for identifying a compound capable of inhibiting the expression 

and/or activity of a PR01868 polypeptide by contacting a candidate compound with a PR01868 polypeptide 
under conditions and for time sufficient to allow these two compounds to interact. In a specific aspect, either 
the candidate compound or the PR01868 polypeptide is immobilized on a solid support. In another aspect, the 
non-immobilized component carries a detectable label. 

30 In yet a further aspect, the invention relates to a method of treating an inflammatory disease, by 

administration of an effective therapeutic amount of a PR01868 antagonist to a patiem in need thereof for the 
treatment of a disease selected from: inflammatory bowel disease, systemic lupus eryOiematosis. rheumatoid 
artiiritis. juvenile chronic arthritis, spondyloarthropathies, systemic sclerosis (scleroderma), idit^athlc 
inflammatory myopathies (dermatomyositis. polymyositis). Sjogren's syndrome, systemic vaculitis. sarcoidosis. 

35 autoimmune hemolytic anemia (immune pancytopenia, paroxysmal nocturnal hemoglobinuria), autoimmune 
thrombocytopenia (idiopathic thrombocytopenic purpura, immune-mediated thrombocytopenia), thyroiditis 
(Grave's disease. Hashimoto's thyroiditis, juvenile lymphocytic thyroiditis, atrophic thyroiditis), diabetes 
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meUitusJmmune-mediaiedrenaldiseasc(glomemloncphrhis.tubuloimerstUialnephritis).demyelinat^ 
of the cemral and peripheral nervous systems such as multiple sclerosis, idiopathic polyneuropathy, hepatobiliary 
diseases such as infectious hepatitis (hepatiUs a; B. C. D. E and other nonhepatotropic viruses), autoimmune 
chronic active hepalhis. primary biliary cirrhosis, granulomatous hepatitis, and sclerosing cholangitis, 
inflammatory and fibrotic lung diseases (e.g.. cystic fibrosis, eosinophilic pneumonias, idiopathic pulmonaiy 
5 fibrosis and hypersensitivity pneumonitis), gluten-sensitive enteropathy. Whipple's disease, autoimmune or 
immune-mediated skin diseases including bullous skin diseases, erythema multiforme and contact dermatitis, 
psoriasis, allergic diseases of the lung such as eosinophilic pneumonias, idiopathic pulmonary fibrosis and 
hypersenisitivity pneumonitis, transplantation associated diseases including graft rejection and graft-verus host 
disease. 

10 In a further embodiment, the presem invention provides a method of diagnosing tumor in a mammal, 

comprising detecting the level of expression of a gene encoding a PR01868 polypeptide (a) in a test sample of 
tissue cells obtained from the mammal, and (b) in a control sample of known normal tissue cells of the same cell 
type, wherein a higher expression level in the test sample indicates the presence of tumor in the mammal from 

which the test tissue cells were obtained. 

15 m another embodimem, the present invention provides a method of diagnosing tumor in a mammal, 

comprising (a) contacting an anti-PR01868 antibody with a test sample of the tissue cells obtained from the 
mammal . and (b) detecting the formation of a complex between the anti-PRO 1 868 and the PRO 1 868 polypeptide 
in the test sample. The detection may be qualitative or quantitative, and may be performed in comparison with 
monitoring the complex formation in a control sample of known normal tissue cells of the same ceU type. A 

20 larger quantity of complexes formed in the test sample indicates the presence of tumor in the mammal from 
which the test tissue cells were obuined. The antibody preferably carries a detectable label. Complex formation 
can be monitored, for example, by light microscopy, flow cytometry, fiuorimetry, or other techniques known 
in the art. Preferably, the test sample is obtained from an individual mammal suspected to have neoplastic cell 

growth or proliferation (e.g.. cancerous ceUs). 
25 m another embodiment, the present invention provides a cancer diagnostic kit. comprising an 

anti-PR01868 antibody and a carrier (e.g. a buffer) in suitable packaging. The kit preferably contains 

instructions for using the antibody to detect the PR01868 polypeptide. 

In yet another embodiment, the invention provides a method for inhibiting the growth of mmor cells 

comprising exposing a cell which overexpresses a PR01868 polypeptide to an effective amoum of an agent 
30 inhibiting the expression and/or activity of the PR01868 polypeptide. The agent preferably is an anti-PR01868 

polypeptide, a small organic and inorganic peptide, phosphopeptide. antisense or ribozyme molecule, or a triple 

helix molecule. In a specific aspect, the agent, e.g.. anti-PR01868 antibody induces cell death. In a further 

aspect, the tumor cells are further exposed to radiation treatment and/or a cytotoxic or chemotherapeutic agent. 
In a further embodimem, the invention concerns an article of manufacture, comprising: 

35 a container; 

a label on the container, and 

a composition comprising an active agent contained within the container; wherein the composition is effective 
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for inhibiting the erow.h of tumor cells . the label on the container indicates that the composition can be used for 
treating conditions characterized by overcxpression of a PR01868 pplypeptide. and the active agem in the 
composition is an agent inhibiting the expression and/or activity of the PR01868 polypeptide. In a preferred 
aspect, the active agent Is an anti-PR01868 antibody. 

A cDNA clone (DNA77624-2515) has been identified, having homology to nucleic acid encoding A33 
5 antigen, that encodes a novel polypeptide, designated in the present application as "PR01868". 

m one embodiment, the invention provides an isolated nucleic acid molecule comprising DN A encoding 
a PR01868 polypeptide. 

in one aspect, the isolated nticleic acid comprises DNA having at least about 80% sequence identity, 
preferably at least about 85% sequence idemity. more preferably at least about 90% sequence idemity. most 
10 preferably at least about 95% sequence idemity to (a) a DNA molecule encoding a PR01868 polypeptide having 
the sequence of amino acid residues from about 1 or about 31 to about 310. inclusive of Figure 14 (SEQ ID 
NO:20), or (b) the complement of the DNA molecule of (a). 

In another aspect, the invention concerns an isolated nucleic acid molecule encoding a PR01868 
polypeptide comprising DNA hybridizing to the complement of the nucleic acid between about nucleotides 51 
15 or about 141 and about 980. inclusive, of Figure 13 (SEQ ID NO:19). Preferably, hybridization occurs under 

stringent hybridization and wash conditions. 

In a further aspect, the invention concerns an isolated nucleic acid molecule comprising DNA having 
at least about 80% sequence identity, preferably at least about 85% sequence idemity. more preferably at least 
about 90% sequence identity, most preferably at least about 95% sequence identity to (a) a DNA molecule 
20 encoding the same mature polypeptide encoded by the human protein cDNA in ATCC Deposit No. 203553 
(DNA77624-2515) or (b) the complemem of the nucleic acid molecule of (a). In a preferred embodiment, the 
nucleic acid comprises a DNA encoding the same mature polypeptide encoded by the human protein cDNA in 
ATCC Deposit No. 203553 (DNA77624-2515). 

m still a further aspect, the invention concerns an isolated nucleic acid molecule comprising (a) DNA 
25 encoding a polypeptide having at least about 80% sequence identity, preferably at least about 85% sequence 
identity, more preferably at least about 90% sequence identity, most preferably at least about 95% sequence 
identity to the sequence of amino acid residues 1 or about 31 to about 310 inclusive of Figure 14 (SEQ ID 
N0:20), or (b) the complement of the DNA of (a). 

In a further aspect, the invention concents an isolated nucleic acid molecule having at least 390 
30 nucleotides and produced by hybridizing a test DNA molecule under stringem conditions with (a) a DNA 
molecule encoding a PR01868 polypeptide having the sequence of amino acid residues from 1 or about 31 to 
about 310. inclusive of Figure 14 (SEQ ID NO:20). or (b) the complemem of the DNA molecule of (a), and, 
if the DNA molecule has at least about an 80% sequence identity, prefereably at least about an 85% sequence 
identity, more preferably at least about a 90% sequence idemity, most preferably at least about a 95% sequence 
35 identity to (a) or (b), isolating the test DNA molecule. 

In a specific aspect, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR01868 polypeptide, with or without the N-terminal signal sequence and/or the initiating methionine, and 
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its soluble, i.e., transmembrane domain deleted or inactivated variants, or is complementary to such encoding 
nucleic acid molecule. The signal peptide has been tentatively identified as extending from about amino acid 
position 1 to about amino acid position 30 in the sequence of Figure 14 (SEQ ID NO:20). The transmembrane 
domain has been tentatively identif.ed as extending from about amino acid position 243 to about amino acid 
position 263 in the PR01868 amino acid sequence (Figure 14, SEQ ID NO:20). 

m another aspect, the invention concerns an isolated nucleic acid molecule comprising (a) DNA 
encoding a polypeptide scoring at least about 80% positives, preferably at least about 85% positives, more 
preferably at least about 90% positives, most preferably at least about 95% positives when compared with the 
amino acid sequence of residues 1 or about 31 to about 310 inclusive of Figure 14 (SEQ ID NO:20). or (b) the 

complement of the DNA of (a). 

Another embodiment is directed to fragments of a PRO 1 868 polypeptide coding sequence that may find 
use as hybridization probes. Such nucleic acid fragments are from about 20 to about 80 nucleotides in length, 
preferably from about 20 to about 60 nucleotides in length, more preferably from about 20 to about 50 
nucleotides in length and most preferably from about 20 to about 40 nucleotides in length and may be derived 
from the nucleotide sequence shown in Figure 13 (SEQ ID NO: 19). 

In another embodiment, the invention provides isolated PR01868 polypepude encoded by any of the 
isolated nucleic acid sequences hereinabove identified. 

In a specific aspect, the invention provides isolated native sequence PR01868 polypeptide, which in 
certain embodiments, includes an amino acid sequence comprising residues 1 or about 3 1 to about 310 of Figure 
14 (SEQ ID NO:20). 

In another aspect, the invention concerns an isolated PR01868 polypeptide, comprising an amino acid 
sequence having at least about 80% sequence idemity. preferably at least about 85% sequence identity, more 
preferably at least about 90% sequence identity, most preferably at least about 95% sequence identity to the 
sequence of amino acid residues 1 or about 31 to about 310, inclusive of Figure 14 (SEQ ID NO:20). 

In a further aspect, the invention concerns an isolated PR01868 polypeptide, comprising an amino acid 
sequence scoring ai least about 80% posiUves, preferably at least about 85% posiuves, more preferably at least 
about 90% positives, most preferably at least about 95% positives when compared with the amino acid sequence 
of residues 1 or about 31 to about 310, inclusive of Figure 14 (SEQ ID NO:20). 

In yet another aspect, the invention concerns an isolated PR01868 polypeptide, comprising the sequence 
of amino acid residues I or about 31 to about 310. inclusive of Figure 14 (SEQ ID NO:20). or a fragmem 
thereof sufficient to provide a binding site for an anti-PR01868 antibody. Preferably, the PR01868 fragmem 
retains a qualitative biological activity of a native PR01868 polypeptide. 

In a still further aspect, the invemion provides a polypeptide produced by (i) hybridizing a test DNA 
molecule under stringem conditions with (a) a DNA molecule encoding a PR01868 polypeptide having the 
sequence of amino acid residues from about I or about 31 to about 310. inclusive of Figure 14 (SEQ ID NO:20), 
or (b) the complement of the DNA molecule of (a), and if the lest DNA molecule has at least about an 80% 
sequence identity, preferably at least about an 85% sequence identity, more preferably at least about a 90% 
sequence identity, most preferably at least about a 95% sequence identity to (a) or (b). (ii) culturing a host cell 
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comprising the test DNA molecule under conditions suitable for expression of the polypeptide, and (iii) 
recovering the polypeptide from the cell culture. 

In yet another embodiment, the invention concerns agonists and antagonists of a native PRO 1868 
polypeptide. In a particular embodiment, the agonist or antagonist is an anti-PR01868 antibody. 

In a further embodiment, the invention concerns a method of identifying agonists or antagonists of a 
5 native PR01868 polypeptide by contacting the native PR01868 polypeptide with a candidate molecule and 
monitoring a biological activity mediated by said polypeptide. 

In a still further embodiment, the invention concerns a composition comprising a PRO 1 868 polypeptide, 
or an agonist or antagonist as hereinabove defined, in combination with a pharmaceutically acceptable carrier. 
In another embodimem, the invention provides a composition conuining a PR01868 polypeptide or an 
1 0 agonist or antagonist antibody in admixture with a carrier or excipient. In one aspect, the composition contains 
a therapeutically affective amount of the pepude or antibody. In another aspect, when the composition contains 
an inflammation stimulating molecule, the composition is useful for: (a) increasing infiltration of inflammatory 
cells into a tissue of a mammal in need thereof, (b) stimulating or enhancing an immune response in a mammal 
in need thereof, or (c) increasing the proliferation of T-lymphocytes in a mammal in need thereof in response 
15 to an antigen. In a ftirther aspect, when the composition contains an inflammatory inhibiting molecule, the 
composition is useful for: (a) decreasing infUtration of inflammatory cells into a tissue of a mammal in need 
thereof, (b) inhibiting or reducing an inflammatory response in a mammal in need thereof, or (c) decreasing the 
proliferation of T-lymphocytes in a mammal in need thereof in response to an antigen. In another aspect, the 
composition contains a further active ingredient, which may, for example, be a ftirther antibody or a cytotoxic 
20 or chemotherapeutic agent. Preferably, the composition is sterile. 

in a ftirther embodiment, the invention concerns nucleic acid encoding an anti-PR01868 antibody, and 
vectors and recombinant host cells comprising such nucleic acid. In a still ftirther embodiment, the invemion 
concerns a method for producing such an antibody by culturing a host cell transformed with nucleic acid 
encoding the antibody under conditions such that the antibody is expressed, and recovering the anUbody from 
25 the cell culmre. 

8. PR03434 

A cDNA clone (DNA77631-2537) has been identified that encodes a novel polypeptide, designated in 

the present application as "PR03434." 
30 In one embodiment, the invemion provides an isolated nucleic acid molecule comprising DNA encoding 

a PR03434 polypeptide. 

In one aspect, the isolated nucleic acid comprises DNA having at least about 80% sequence identity, 
preferably at least about 85% sequence identity, more preferably at least about 90% sequence identity, most 
preferably at least abom 95% sequence identity to (a) a DNA molecule encoding a PR03434 polypeptide having 
35 the sequence of amino acid residues from 1 or about 17 to about 1029. inclusive of Figure 16 (SEQ ID NO:22). 
or (b) the complement of the DNA molecule of (a). 

in another aspect, the invention concerns an isolated nucleic acid molecule encoding a PR03434 
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polypeptide comprising DNA hybridizing lo ihe complemem of the nucleic acid between about residues 46 or 
about 94 and about 3132. inclusive, of Figure 15 (SEQ ID NO:21).. Preferably, hybridization occurs under 
stringent hybridization and wash conditions. 

In a funher aspect, the invention concerns an isolated nucleic acid molecule comprising DNA having 
at least about 80% sequence identity, preferably at least about 85% sequence identity, more preferably at least 
5 about 90% sequence identity, most preferably at least about 95% sequence identity to (a) a DNA molecule 
encoding the same mature polypeptide encoded by the human protein cDNA in ATCC Deposit No. 203651 
(DNA7763 1-2537), or (b) the complement of the DNA molecule of (a). In a preferred embodiment, the nucleic 
acid comprises a DNA encoding the same mature polypeptide encoded by the human protein cDNA in ATCC 
Deposit No. 203651 (DNA7763 1-2537). 

10 In a still further aspect, the invention concerns an isolated nucleic acid molecule comprising (a) DNA 

encoding a polypeptide having at least about 80% sequence identity, preferably at least about 85% sequence 
identity, more preferably at least about 90% sequence identity, most preferably at least about 95% sequence 
identity to the sequence of amino acid residues from 1 or about 17 to about 1029, inclusive of Figure 16 (SEQ 
ID NO:22), or the complement of the DNA of (a). 

15 In a further aspect, the invention concerns an isolated nucleic acid molecule having at least about 460 

nucleotides and produced by hybridizing a test DNA molecule imder stringent conditions with (a) a DNA 
molecule encoding a PR03434 polypeptide having the sequence of amino acid residues from 1 or about 17 to 
about 1029, inclusive of Figure 16 (SEQ ID NO:22), or (b) the complement of the DNA molecule of (a), and, 
if the DNA molecule has at least about an 80% sequence identity, preferably at least about an 85% sequence 

20 identity, more preferably at least about a 90% sequence identity, most preferably at least about a 95% sequence 
identity to (a) or (b), isolating the test DNA molecule. 

In a specific aspect, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR03434 polypeptide, with or without the N-terminal signal sequence and/or the initiating methionine, or is 
complementary to such encoding nucleic acid molecule. The signal peptide has been tentatively identified as 

25 extending from amino acid position 1 through about amino acid position 16 in the sequence of Figure 16 (SEQ 
ID NO:22). 

In another aspect, the invention concerns an isolated nucleic acid molecule comprising (a) DNA 
encoding a polypeptide scoring at least about 80% positives, preferably at least about 85% positives, more 
preferably at least about 90% positives, most preferably at least about 95% positives when compared with the 
30 amino acid sequence of residues 1 or about 17 to about 1029, inclusive of Figure 16 (SEQ ID NO:22), or (b) 
the complement of the DNA of (a). 

Another embodiment is directed to fragments of a PR03434 polypeptide coding sequence that may find 
use as hybridization probes. Such nucleic acid fragments are from about 20 to about 80 nucleotides, in length, 
preferably from about 20 to about 60 nucleotides in length, more preferably from about 20 to about 50 
35 nucleotides in length, and most preferably from about 20 to about 40 nucleotides in length. 

In another embodiment, the invention provides isolated PR03434 polypeptide encoded by any of the 
isolated nucleic acid sequences hereinabove defined. 
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In a specific aspect, the invention provides isolated native sequence PR03434 polypeptide, which in one 
embodiment, includes an amino acid sequence comprising residues 1 or about 17 to 1029 of Figure 16 (SEQ ID 
NO:22). 

In another aspect, the invemion concerns an isolated PR03434 polypeptide, comprising an amino acid 
sequence having at least about 80% sequence identity, preferably at least about 85% sequence identity, more 
5 preferably at least about 90% sequence identity, most preferably at least about 95% sequence identity to the 
sequence of amino acid residues 1 or about 17 to about 1029, inclusive of Figure 16 (SEQ ID NO:22). 

In a further aspect, the invention concerns an isolated PR03434 polypeptide, comprising an amino acid 
sequence scoring at least about 80% positives, preferably at least about 85% positives, more preferably at least 
about 90% positives, most preferably at least about 95% positives when compared with the amino acid sequence 
10 of residues 1 or about 17 to 1029 of Figure 16 (SEQ ID NO:22). 

In yet another aspect, the invention concerns an isolated PR03434 polypeptide, comprising the sequence 
of amino acid residues 1 or about 17 to about 1029, inclusive of Figure 16 (SEQ ID NO:22), or a fragment 
thereof sufficiem to provide a binding site for an anii-PR03434iibody . Preferably, the PR0982 fragment retains 
a qualitative biological activity of a native PR03434 polypeptide. 
15 In a still further aspect, the invention provides a polypeptide produced by (i) hybridizing a test DNA 

molecule under stringent conditions with (a) a DNA molecule encoding a PR03434 polypeptide having the 
sequence of amino acid residues from 1 or about 17 to about 1029. inclusive of Figure 16 (SEQ ID NO:22). or 
(b) the complement of the DNA molecule of (a), and if the test DNA molecule has at least about an 80% 
sequence identity, preferably at least about an 85% sequence identity, more preferably at least about a 90% 
20 sequence identity, most preferably at least about a 95% sequence identity to (a) or (b), (ii) culturing a host cell 
comprising the test DNA molecule under conditions suitable for expression of the polypeptide, and (iii) 
recovering the polypeptide from the cell culture. 

In yet another embodiment, the invention concerns agonists and antagonists of a native PR03434 
polypeptide. In a particular embodiment, the agonist or antagonist is an anti-PR03434 antibody. 
25 In a further embodiment, the invention concerns a method of identifying agonists or antagonists of a 

native PR03434 polypeptide, by contacting the native PR03434 polypeptide with a candidate molecule and 
monitoring a biological activity mediated by said polypeptide. 

In a still funher embodiment, the invention concerns a composition comprising a PR03434 polypeptide, 
or an agonist or antagonist as hereinabove defined, in combination with a pharmaceutically acceptable carrier. 

30 

9. PRQ1927 

A cDN A clone (DN A82307-253 1 )has been identified that encodes a novel polypeptide having homology 
to glycosyltransferases, and is designated in the present application as "PR01927". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 

35 a PR01927 polypeptide. 

In one aspect, the isolated nucleic acid comprises DNA having at least about 80% sequence identity, 
preferably at least about 85% sequence identity, more preferably at least about 90% sequence identity, most 
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• „^,nN A molecule encoding a PR01927 polypeptide having 

. .e., *«« 80% ' *n..., «. (») . ONA 

jtoi, 90% sequence latnow. moo prefenwyali«» ™i ,„ atcC Deoosii No. 203537 
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mNA82307-2531). or (b) the complement of the DNA molecule of (a), map ^ma in ATCC 
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^ft-raWv »t least about 90% sequence identity, most preteraoiy ai ica^ 
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nucleic acid molecule. inesigndipcK . ,« /cpo ID NO-24) A type II transmembrane 

domain has been tentatively identified as extenoing 

.h« PR01927 amino acid sequence (Figure 1 8. SEQ ID NO:24). , , a 

complemem of Uie DNA of (a). 
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Another embodimeni is directed to fragmenis of a PRO 1 927 polypeptide coding sequence that may find 
use as hybridization probes. Such nucleic acid fragments are from about 20 to about 80 nucleotides in length, 
preferably from about 20 to about 60 nucleotides in length, more preferably from about 20 to about 50 
nucleotides in length, and most preferably from about 20 lo about 40 nucleotides in length. 

In another embodiment, the invention provides isolated PRO 1927 polypeptide encoded by any of the 
isolated nucleic acid sequences hereinabove defined. 

In a specific aspect, the invention provides isolated native sequence PR01927 polypeptide, which in one 
embodiment, includes an ammo acid sequence comprising residues 1 or about 24 to 548 of Figure 18 (SEQ ID 
NO:24). 

In another aspect, the invention concerns an isolated PRO 1927 polypeptide, comprising an amino acid 
sequence having at least about 80% sequence identity, preferably at least about 85% sequence identity, more 
preferably at least about 90% sequence identity, most preferably at least about 95% sequence identity to the 
sequence of amino acid residues 1 or about 24 to about 548. inclusive of Figure 18 (SEQ ID NO:24). 

In a further aspect, the invention concerns an isolated PR01927 polypeptide, comprising an amino acid 
sequence scoring at least about 80% positives, preferably at least about 85% positives, more preferably at least 
about 90% positives, most preferably at least about 95% positives when compared with the amino acid sequence 
of residues 1 or about 24 to 548 of Figure 18 (SEQ ID NO:24). 

In yet another aspect, the invention concerns an isolated PR01927 polypeptide, comprising the sequence 
of amino acid residues 1 or about 24 to about 548. inclusive of Figure 18 (SEQ ID NO:24), or a fragment 
thereof sufficient to provide a binding site for an anti-PR01927 antibody. Preferably, the PR01927 fragment 
retains a qualitative biological activity of a native PRO 1927 polypeptide. 

In a still further aspect, the invention provides a polypeptide produced by (i) hybridizing a test DNA 
molecule under stringent conditions with (a) a DNA molecule encoding a PROI927 polypeptide having the 
sequence of amino acid residues from 1 or about 24 to about 548. inclusive of Figure 18 (SEQ ID NO:24), or 
(b) the complement of the DNA molecule of (a), and if the test DNA molecule has at least about an 80% 
sequence identity, preferably at least about an 85% sequence identity, more preferably at least about a 90% 
sequence identity, most preferably at least about a 95% sequence identity to (a) or (b). (ii) culmring a host cell 
comprising the test DNA molecule under conditions suitable for expression of the polypeptide, and (iii) 
recovering the polypeptide from the cell culture. 

In yet another embodiment, the invention concerns agonists and antagonists of a native PRO 1927 
polypeptide. In a particular embodiment, the agonist or antagonist is an anti-PR01927 antibody. 

In a further embodiment, the invention concerns a method of identifying agonists or antagonists of a 
native PR01927 polypeptide, by contacting the native PR01927 polypeptide with a candidate molecule and 
monitoring a biological activity mediated by said polypeptide. 

In a still further embodiment, the invention concerns a composition comprising a PRO 1927 polypeptide, 
or an agonist or antagonist as hereinabove defmed. in combination with a pharmaceutically acceptable carrier 
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10 AHditional Vmhndiments 

■ ,„ other e„,bodin.ems of the presem invemion. the invention provides vectors con.pns.ng DN A 
encoding any of the herein described polypeptides. Host cel. comprising any such vector are also prov.ded. By 
ZofeUiCthehostcensmayheCHOcens. ...... or yeast. . process for producing any of tehe.tn . 

dcLbed polypeptides is further provided and comprises cu.turing host cells under cond.t.ons su,tal,le for 

expression of the desired polypeptide and recovering the desired polypeptide from the cell culture. 

I„o.herembodiments.theinventionprovideschimericmolecu.escomprisinganyoftheheremdescnbed 

polypeptides fused to a heterologous polypeptide or amino acid sequence. Example of such chimeric molecules 
^Iprise any of the herein described polypeptides fused to an epitope tag sequence or a Fc reg.on of an 

'"""dr embodiment . the invention provides an antibody which specifically binds to any of the above 
or below described polypeptides. Optionally, the antibody is a monoclonal antibody, humanized antibody. 

aniibodv fragment or single-chain antibody . 

,„ yet other embodiments, the invention prov.des ol.gonucleotlde probes usefttl for isoUttng genom.c 
and cDNA nucleotide sequences or as anti^nse probes, wherein those probes may be derived from any of the 

1 5 above or below described nucleotide sequences. 

,„ other embodiments, the invention provides an isolated nucleic acid molecule comprising a nucleot.de 

sequence that encodes a PRO polypeptide. 

m one aspect, the isolated nucleic acid molecule comprises a nucleotide sequence havmg at least about 
80% sequence Identity, preferably at least about 81 % sequence identity, more preferably at least about 82% 
sequence idenUty. yet more preferably at least about 83% sequence identity, yet more preferably at least abou 
84% sequence identity, yet more preferably at least about 85% sequence identity, yet more preferably at leas 
about 86% sequence identity, yet more preferably at least about 87% sequence identity, yet more preferably at 
least about 88%sequenceidentlty.yetmore preferably at least about 89%sequenceidentity.yet more preferably 

at leas, about 90% sequence identity, yet more preferably at least about 91% sequence identity, yet more 
preferably at leas, about 92% sequence identity, yet more preferably at least about 93% sequence identuy . yet 
more preferably at least about 94% sequence tdentity . yet more preferably at least about 95% sequence tdent.ty. 
yet more preferably a. least abou. 96% sequence identity, yet more preferably at least about 97% sequence 
identity yet more preferably at least about 98% sequence identity and yet more preferably at least about 99% 
sequencie identity to <a) a DN A molecule encoding a PRO polyp^tide having a full-length amino acid sequence 
as disclosed hen.in. an amino acid sequence lacking the signal peptide as disclosed herein, an extracelMar 
domain of a transmembrane protein, with or without the signal peptide, as disclosed herein or any other 
specifically defined fragmem of the fUll-length amino acid sequence as disclosed herein, or (b) the complement 

of the DNA molecule of (a). 

mother aspects, the isolatednucleic acid moleculecomprisesanucleotide sequence having atieastabout 

35 80% sequence iden.i.y, preferably a. least about 81 % sequence identi.y . more preferably at least about 82% 
sequence identity, ye. more preferably a. leas, about 83% sequence idenU.y. yet more preferably at least about 
84% sequence identity, yet more preferably at least about 85% sequence identity, yet more preferably at least 
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abom 86% sequence idenmy. yei more preferably a, leas, about 87% sequence iden.i.y. ye. more preferably a, 
leas. abou. 88% sequence idemi.y . ye. more preferably a, least abou. 89% sequence iden.i.y. ye. more preferably 
a. least abou. 90% sequence iden.ny. ye. more preferably a. leas, abou, 91% sequence iden,l,y. ye, more 
preferably a. leas. abou. 92% sequence iden.i,y. ye. more preferably a. least abou, 93% sequence iden.i.y. ye, 
more preferably a. leas. abou. 94% sequence iden.i.y. ye. more preferably at leas. abou. 95% sequence iden.i.y. 
5 ye. more preferably a. least abou. 96% sequence identic, yet more preferably a. leas. abou. 97% sequence 
identity, ye. more preferably a, leas, abou, 98% sequence iden,i,y and ye, more preferably a, leas, about 99% 
sequence identity to (a) a DNA molecule comprising the coding sequenceof a full-length PRO polypeptide cDN A 
as disclosed herein, the coding sequence of a PRO polypeptide lacking Uie signal peptide as disclosed herein, 
the coding sequence of an extracellular domain of a transmembrane PRO polypeptide, with or without the signal 
10 pepude. as disclosed herein or the coding sequence of any other specifically defined fragment of Ae Ml-lengd, 
amino acid sequence as disclosed herein, or (b) Ae complement of the DNA molecule of (a). 

In a further aspect, the invention concerns an isolated nucleic acid molecule comprising a nucleotide 
sequence having a, least about 80% sequence idemity. preferably a, least about 81% sequence identity, more 
preferably at least about 82% sequence identity, ye. more preferably a. least about 83% sequence identity, ye, 
15 more preferably at least about 84% sequence identity, ye. more preferably a. least abou. 85% sequence identity, 
yet more preferably at least about 86% sequence idemity. yet more preferably at least abou, 87% sequence 
identity, yet more preferably a, least about 88% sequence identity, ye, more preferably at leas, abou, 89% 
sequenoj identity, yet more preferably at least about 90% sequence identity, yet more preferably at least about 
91% sequence identity, yet more preferaWy a, leas, abou, 92% sequence idemity, yet more preferably at leas, 
20 abou, 93% sequence idemity. ye, more preferably a, least abou, 94% sequence idemity. yet more preferably at 
least abou, 95% sequence identity, yet more preferably at least about 96% sequence idemity, yet more preferably 
at leas. abou. 97% sequence idemity. yet more preferably at least abou. 98% sequence identity and yet more 
preferably at least abom 99% sequence idemity to (a) a DNA molecule tha. encodes .he same mature polypeptide 
encoded by any of ,he human protein cDNAs deposited with the ATCC as disclosed herein, or (b) the 

25 complement of the DNA molecule of (a). 

Amither aspect the invemion provides an isolated nucleic acid molecule comprising a nucleotide 
sequence encoding a PRO polypeptide which is eidier .ransmembrane domain-dele.ed or .ransmembrane domain- 
inactivated, or is complementary to such encoding nucleo.ide sequence, wherein the transmembrane domain(s) 
of such polypeptide are disclosed herein. Therefore, soluble extracellular domains of the herein described PRO 

30 polypeptides are contemplated. 

Another embodimem is directed to fragments of a PRO polypep,ide coding sequence, or the complemem 
thereof, that may find use as. for exampfe. hybridization probes, for encoding fragments of a PRO polypeptide 
tha, may op,ionany encode a polypeptide comprising a bimling site for an anti-PRO antibody or as amisense 
oligonucleotide probes. Such nucleic acid fragments are usually at least about 20 nucleotides in length. 

35 preferably at least abom 30 nucleotides in length, more preferably at least about 40 nucleotides in length, yet 
more preferably at least abou. 50 nucleotides in length, yet more preferaWy at least about 60 nucleotides in 
length, yet more preferably at least abom 70 nucleotides in length, yet more preferably at least abom 80 
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nuCeoUdes in long*, ye. n,ore preferably a. leas. abou. 90 nuCecdes in length, ye. n,ore preferably at .eas. 
about 100 nucleotides in leng.h. ye. n,ore preferably at leas, about i 10 nucleotides in length, ye. more preferably 
at leas, about 120 nucleotides in length, yet more preferably a. leas. abou. BO nucleotides in leng.h. ye, «K.re 
preferably at least abou. .40 nucleo.ides in leng.h. ye. n,ore preferably at least about .50 nucleotides .n length, 
yet .ore preferably at least abou. .60 nucleo.ides in length, yet .ore preferably a. leas, about 170 nudeo.id^ 
5 in length yet tnore preferably at leas. abou. .80 nucleotides in leng.h. yet more preferably at least about .90 
nucleotides m leng.h. yet more preferably at least about 200 nucleotides in length, ye. more preferably at least 
about 250 nucleotides in length, ye. more preferably at least about 300 nucleotides in length, yet more preferably 
at least about 350 nucleotides in leng.h, yet more preferably at leas. abou. 400 nucleotides in length, yet more 
preferably at leas, about 450 nucleotides in length, yet more preferably a. least about 500 nucleotides in length. 
0 yet more preferably at least about 600 nucleotides in length, yet more preferably a. least about 700 nucleotides 
in leng* yet more preferably at least about 800 nucleotides in length, yet more preferably at least abou. 900 
nucleotides in length and yet more preferably a. least about 1000 nucleotides in length, wherein in this context 
the term "about" means the referenced nucleotide sequence length plus or minus 10% of dtat referenced length, 
is noted that novel fragments of a PRO polypeptide-encoding nucleotide sequence may be determmed m a 
15 routine manner by aligning the PRO polypeptide-encoding nucleotide sequence with other latown nucleotule 
sequences using any of a number of well known sequence alignment programs and determinmg whtch PRO 
polypeptide-encoding nucleotide sequence fragmem(s) are novel. A., of such PRO po.ypeptide-encodmg 
nucleotide sequences are contemplated herein. Also contemplated are the PRO polypeptide fragments encoded 
by mese nucleoUde molecule fragments, preferably those PRO polypeptide fragments that comprise a bmdtng 

20 site for an anii-PRO antibody. 

m another embodiment, the invention provides isolated PRO polypeptide encoded by any of the isolated 

nucleic acid sequences hereinabove identified. 

In a certain aspect, the invention concerns an isolated FRO polypeptide, comprising an ammo acid 
sequence having at least about 80% sequence identity, preferably at least about 81% sequence identity, more 
25 preferably at leas, about 82% sequence identity, yet more preferably at least about 83 % sequence identity, yet 
more preferably at least about 84% sequence identity, yet more preferably at least about 85% sequence identity, 
yet more preferably at least about 86% sequence identity, yet more preferably at least about 87% sequence 
identity yet more preferably a, least about 88% sequence identity, yet more preferably at least about 89% 
sequence identity, yet more preferably at least about 90% sequence identity, yet more preferably at least about 
30 91% sequence identity, yet more preferably at least about 92% sequence identity, yet more preferably at least 
about 93% sequence identity, yet more preferably at least abou. 94% sequence identity, yet more preferably at 
least about 95% sequence identity, yet more preferably a. leas, about 96% sequence identity, yet more preferably 
at least about 97% sequence identity, yet more preferably at least abou. 98% sequence identity and ye. more 
preferably at least about 99% sequence identity to a PRO polypeptide having a full-length amino acid sequence 
35 as disclosed herein, an amino acid sequence lacking the signal peptide as disclosed herein, an extracellular 
domain of a transmembrane protein, with or without the signal peptide, as disclosed herein or any other 
specifically defined fragmem of .he full-length amino acid sequence as disclosed herein. 
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In a further aspect, ihe invention concerns an isolated PRO polypeptide comprising an amino acid 
sequence having at least about 80% sequence identity, preferably at least about 81 % sequence identity, more 
preferably at least about 82% sequence identity, yet more preferably ai least about 83% sequence identity, yet 
more preferably at least about 84% sequence identity, yet more preferably at least about 85% sequence identity, 
yet more preferably at least about 86% sequence identity, yet more preferably at least about 87% sequence • 
identity, yet more preferably at least about 88% sequence identity, yet more preferably at least about 89% 
sequence identity, yet more preferably at least about 90% sequence identity, yet more preferably at least about 
91% sequence identity, yet more preferably at least about 92% sequence identity, yet more preferably at least 
about 93% sequence identity, yet more preferably at least about 94% sequence identity, yet more preferably at 
least about 95 % sequence identity, yet more preferably at least about 96% sequence identity, yet more preferably 
at least about 97% sequence identity, yet more preferably at least about 98% sequence identity and yet more 
preferably at least about 99% sequence identity to an amino acid sequence encoded by any of the human protein 
cDNAs deposited with the ATCC as disclosed herein. 

In a further aspect, the invention concerns an isolated PRO polypeptide comprising an amino acid 
sequence scoring at least about 80% positives, preferably at least about 81 % positives, more preferably at least 
about 82% positives, yet more preferably at least about 83% positives, yet more preferably at least about 84% 
positives, yet more preferably at least about 85% positives, yet more preferably at least about 86% positives, 
yet more preferably at least about 87% positives, yet more preferably at least about 88% positives,. yet more 
preferably at least about 89% positives, yet more preferably at least about 90% positives, yet more preferably 
at least about 91 % positives, yet more preferably at least about 92% positives, yet more preferably at least about 
93% positives, yet more preferably at least about 94% positives, yet more preferably at least about 95% 
positives, yet more preferably at least about 96% positives, yet more preferably at least about 97% positives, 
yet more preferably at least about 98% positives and yet more preferably at least about 99% positives when 
compared with the amino acid sequence of a PRO polypeptide having a fulMength amino acid sequence as 
disclosed herein, an amino acid sequence lacking the signal peptide as disclosed herein, an extracellular domain 
of a transmembrane protein, with or without the signal peptide, as disclosed herein or any other specifically 
defined fragment of the full-length amino acid sequence as disclosed herein. 

In a specific aspect, the invention provides an isolated PRO polypeptide without the N-terminal signal 
sequence and/or the initialing methionine and is encoded by a nucleotide sequence that encodes such an amino 
acid sequence as hereinbefore described. Processes for producing the same are also herein described, wherein 
those processes comprise culturing a host cell comprising a vector which comprises the appropriate encoding 
nucleic acid molecule under conditions suitable for expression of the PRO polypeptide and recovering the PRO 

polypeptide from the cell culture. 

Another aspect the invention provides an isolated PRO polypeptide which is either transmembrane 
domain-deleted or transmembrane domain-inactivated. Processes for producing the same are also herein 
described, wherein those processes comprise culturing a host cell comprising a vector which comprises the 
appropriate encoding nucleic acid molecule under conditions suitable for expression of the PRO polypeptide and 
recovering the PRO polypeptide from the cell culture. 
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,„ yei ancher embodiment, the invent.on concerns agonists and antagonists of a native PRO polypeptide 
as defined herein. In a particular emhodimem. the agonist or antagonist is an ami-PRO antibody or a small 
molecule. 

m a further embodiment. a.e invemion concerns a method of identifying agonists or aniagomsts to a 
PRO polypeptide which comprise contacting the PRO polypeptide with a candidate molecule and monitoring a 
5 biological activity mediated by said PRO polypeptide. Preferably, the PRO polypeptide is a «ttive PRO 
polypeptide. 

in a still further embodiment, the invention concerns a composition of matter compristng a PRO 
polypeptide, or an agonist or antagonist of a PRO polypeptide as herein described, or an anti-PRO antibody, in 
combination with a carrier. Optionally, the carrier is a pharmaceutically acceptable carrier. 
10 Another embodimeitt of the present invemion is directed to the use of a PRO polypeptide, or an agoms. 

or antagonist thereof as hereinbefore described, or an anti-PRO antibody, for the preparation of a medicament 
useful in the treatmem of a condition which is responsive to the PRO polypeptide, an agonist or antagomst 

* 

thereof or an anti-PRO antibody. 

op ipT: r>FRri?lPT10N THF nR AWINGS 
Figure 1 shows a nucleotide sequence (SEQ ID NO: 1) of a native sequence PRO1800 cDNA. wherein 
SEQ ID NO: 1 is a clone designated herein as "DNA35672-2508". 

Figure 2 shows the amino acid sequence (SEQ ID NO:2) derived from the coding sequence of SEQ ID 

NO:l shown in Figure 1. 

20 Figure 3 shows a nucleotide sequence (SEQ ID NO:6) of a native sequence PR0539 cDNA. wherem 

SEQ ID NO:6 is a clone designated herein as •'DNA47465-I561". 

Figure 4 shows the amino acid sequence (SEQ ID NO:7) derived from the coding sequence of SEQ ID 

NO:6 shown in Figure 3. 

Figure 5 shows a nucleotide sequence (SEQ ID NO:8) of a native sequence PR0982 cDNA. wherein 
25 SEQ ID NO:8 is a clone designated herein as "DNA57700-1408". 

Figure 6 shows the amino acid sequence (SEQ ID NO:9) derived from the coding sequence of SEQ ID 

NO:8 shown in Figure 5. 

Figure 7 shows a nucleotide sequence (SEQ ID NO: 12) of a native sequence PRO 1434 cDNA. wherein 
SEQ ID NO:12 is a clone designated herein as ''DNA68818-2536". 
30 Figure 8 shows the amino acid sequence (SEQ ID NO: 13) derived from the coding sequence of SEQ 

ID NO: 12 drawn in Figure 7. 

Figure 9 shows a nucleotide sequence (SEQ ID NO: 17) of a native sequence PROl 863 cDN A. wherein 

I 

SEQ ID NO: 17 is a clone designated herein as "DNA59847-2510". 

Figure 10 shows the amino acid sequence (SEQ ID NO: 18) derived from the coding sequence of SEQ 

35 ID NO: 17 shown in Figure 9. 

Figure 1 1 shows a nucleotide sequence (SEQ ID NO: 19) of a native sequence PR01917 cDNA. wherein 

SEQ ID NO: 19 is a clone designated herein as "DNA764CX)-2528". 
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Figure 12 shows ihe amino acid sequence (SEQ ID NO:20) derived from ihe coding sequence of SEQ 
ID NO: 19 shown in Figure W. 

Figure 1 3 shows a nucleotide sequence (SEQ ID NO:2 1 ) of a native sequence PRO 1 868 cDN A . wherein 
SEQ ID NO:21 is a clone designated herein as "DNA77624-2515". 

Figure 14 shows the amino acid sequence (SEQ ID NO:22) derived from the coding sequence of SEQ 
5 ID NO:21 shown in Figure 13. 

Figure 15 shows a nucleotide sequence (SEQ ID NO:23) of a native sequence PR03434 cDNA, wherein 
SEQ ID NO:23 is a clone designated herein as "DNA7763 1-2537". 

Figure 16 shows the amino acid sequence (SEQ ID NO:24) derived from the coding sequence of SEQ 
ID NO:23 shown in Figure 15. 

« 

10 Figure 17 shows a nucleotide sequence (SEQ ID NO:25) of anative sequence PR01927 cDNA, wherein 

SEQ ID NO:25 is a clone designated herein as **DNA82307-2531". 

Figure 18 shows the amino acid sequence (SEQ ID NO:26) derived from the coding sequence of SEQ 
ID NO:25 shown in Figure 17. 

15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

I. Definitions 

The terms "PRO polypeptide" and "PRO" as used herein and when immediately followed by a 
numerical designation refer to various polypeptides, wherein the complete designation (i.e. , PRO/number) refers 
to specific polypeptide sequences as described herein. The terms "PRO/number polypeptide** and 

20 "PRO/number** wherein the term "number" is provided as an actual numerical designation as used herein 
encompass native sequence polypeptides and polypeptide variants (which are further defined herein). The PRO 
polypeptides described herein may be isolated from a variety of sources, such as from human tissue types or 
from another soiurce, or prepared by recombinant or synthetic methods. 

A "native sequence PRO polypeptide" comprises a polypeptide having the same amino acid sequence 

25 as the corresponding PRO polypeptide derived from nature. Such native sequence PRO polypeptides can be 
isolated from nature or can be produced by recombinant or synthetic means. The term "native sequence PRO 
polypeptide" specifically encompasses naturally-occurring truncated or secreted forms of the specific PRO 
polypeptide (e.g., an extracellular domain sequence), naturally-occurring variant forms (e.g,, alternatively 
spliced forms) and naturally-occurring allelic variants of the polypeptide. In various embodiments of the 

30 invention, the native sequence PRO polypeptides disclosed herein are mature or ftiU-length native sequence 
polypeptides comprising the full-length amino acids sequences shown in the accompanying figures. Start and 
stop codons are shown in bold font and imderlined in the figures. However, while the PRO polypeptide 
disclosed in the accompanying figures are shown to begin with methionine residues designated herein as amino 
acid position 1 in the figures, it is conceivable and possible that other methionine residues located either upstream 

35 or downstream from the amino acid position 1 in the figures may be employed as the starting amino acid residue 
for the PRO polypeptides. 
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The PRO polypeptide ^^extracellular domain" or " ECD" refers to a form of the PRO polypeptide which 
is essentially free of the transmembrane and cytoplasmic domains. Ordinarily, a PRO polypeptide ECD will have 
less than 1% of such transmembrane and/or cytoplasmic domains and preferably, will have less than 0.5% of 
such domains. It will be understood that any transmembrane domains identified for the PRO polypeptides of 
the present invention are identified pursuant to criteria routinely employed in the art for identifying that type of 
5 hydrophobic domain. The exact boundaries of a transmembrane domain may vary but most likely by no more 
than about 5 amino acids at either end of the domain as initially identified herein. Optionally, therefore, an 
extracellular domain of a PRO polypeptide may contain from about 5 or fewer amino acids on either side of the 
transmembrane domain/extracellular domain boundary as identified in the Examples or specification and such 
polypeptides, with or without the associated signal peptide, and nucleic acid encoding them, are comtemplated 

10 by the present invention. 

The approximate location of the "signal peptides" of the various PRO polypeptides disclosed herein are 
shown in the present specification and/or the accompanying figures. It is noted, however, that the C-terminal 
boundary of a signal peptide may vary, but most likely by no more than about 5 amino acids on either side of 
the signal peptide C-ierminal boundary as initially identified herein, wherein the C-terrainal boundary of the 
15 signal peptide may be identified pursuant to criteria routinely employed in the art for identilying that type of 
amino acid sequence elemem (e.g.. Nielsen et al., Prot. Eng. 10: 1-6 (1997) and von Heinje ei al. . Nucl. Acids. 
Res. 14:4683-4690 (1986)). Moreover, it is also recognized that, in some cases, cleavage of a signal sequence 
from a secreted polypeptide is not entirely uniform, resulting in more than one secreted species. These 
polypeptides, where the signal peptide is cleaved within no more than about 5 amino acids on either side of the 
20 C-terminal boundary of the signal peptide as identified herein, and the polynucleotides encoding them, are 
contemplated by the present invention. 

"PRO polypeptide variant" means an active PRO polypeptide as defmed above or below having at least 
about 80% amino acid sequence identity with a full-length native sequence PRO polypeptide sequence as 
disclosed herein, a PRO polypeptide sequence lacking the signal peptide as disclosed herein, an extracellular 
25 domain of a PRO polypeptide, with or without the signal peptide, as disclosed herein or any other fragment of 
a full-length PRO polypeptide sequence as disclosed herein. Such PRO polypeptide variants include, for 
instance, PRO polypeptides wherein one or more amino acid residues are added, or deleted, at the N- or C- 
terminus of the full-length native amino acid sequence. Ordinarily, a PRO polypeptide variant will have at least 
about 80% amino acid sequence identity, preferably at least about 81% amino acid sequence identity, more 
30 preferably at least about 82% amino acid sequence identity, more preferably at least about 83% amino acid 
sequence identity, more preferably at least about 84% amino acid sequence identity, more preferably at least 
about 85% amino acid sequence identity, more preferably at least about 86% amino acid sequence identity, more 
preferably at least about 87% amino acid sequence identity, more preferably at least about 88% amino acid 
sequence identity, more preferably at least about 89% amino acid sequence identity, more preferably at least 
35 about 90% amino acid sequence identity, more preferably at least about 91 % amino acid sequence identity, more 
preferably at least about 92% amino acid sequence identity, more preferably at least about 93% amino acid 
sequence identity, more preferably at least about 94% amino acid sequence identity, more preferably at least 
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aboul 95% amino acid sequence identity, more preferably at least about 96% amino acid sequence identity, more 
preferably at least about 97% amino acid sequence identity, more preferably at least about 98% amino acid 
sequence identity and most preferably at least about 99% amino acid sequence identity with a full-length native 
sequence PRO polypeptide sequence as disclosed herein, a PRO polypeptide sequence lacking the signal peptide 
as disclosed herein, an extracellular domain of a PRO polypeptide, with or without the signal peptide, as 
5 disclosed herein or any other specifically defined fragment of a full-length PRO polypeptide sequence as 
disclosed herein. Ordinarily. PRO variant polypeptides are at least aboul 10 amino acids in length, often at least 
about 20 amino acids in length, more often at least about 30 amino acids in length, more often at least about 40 
amino acids in length, more often at least about 50 amino acids in length, more often at least about 60 amino 
acids in length, more often at least about 70 amino acids in length, more often at least about 80 amino acids in 
10 length, more often at least about 90 amino acids in length, more often at least about 100 amino acids in length, ■ 
more often at least about 150 amino acids in length, more often at least about 200 amino acids in length, more 
often at least aboul 300 amino acids in length, or more. 

-Percent (%) amino acid sequence identity" with respect to the PRO polypeptide sequences identified 
herein is defined as the percentage of amino acid residues in a candidate sequence that are identical with the 
1 5 amino acid residues in the specific PRO polypeptide sequence, after aligning the sequences and introducing gaps, 
if necessary, to achieve the maximum percent sequence identity, and not considering any conservative 
substitutions as part of the sequence identity. Alignment for purposes of determining percent amino acid 
sequence identity can be achieved in various ways thai are within the skill in the art, for instance, using publicly 
available computer software such as BLAST. BLAST.2, ALIGN or Megalign (DNASTAR) software. Those 
20 skilled in the art can determine appropriate parameters for measuring alignment, including any algorithms needed 
to achieve maximal alignment over the ftill length of the sequences being compared. For purposes herein, 
however. % amino acid sequence identity values arc generated using the sequence comparison computer program 
ALlGN-2, wherein the complete source code for the ALIGN-2 program is provided in Table I below. The 
ALIGN-2 sequence comparison computer program was authored by Genentech, Inc. and the source code shown 
25 in Table 1 below has been filed with user documentation in the U.S. Copyright Office, Washington D.C., 20559, 
where it is registered under U.S. Copyright Registration No. TXU5 10087. The ALIGN-2 program is publicly 
available through Genentech, Inc., South San Francisco. California or may be compiled from the source code 
provided in Table 1 below. The ALIGN-2 program should be compiled for use on a UNIX operating system, 
preferably digital UNIX V4.0D. All sequence comparison parameters are set by the ALIGN-2 program and 
30 do not vary. 

In situations where ALlGN-2 is employed for amino acid sequence comparisons, the % amino acid 
sequence identity of a given amino acid sequence A to. with, or against a given amino acid sequence B (which 
can alternatively be phrased as a given amino acid sequence A that has or comprises a certain % amino acid 
sequence identity to. with, or against a given amino acid sequence B) is calculated as follows: 



35 



100 times the fraction X/Y 
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where X is the nu„,ber of am.no ac.d residues scored as identical matches by the sequence alignment program 
AUGN-2 in that program's alignment of A and B, and where Y is the total number of amino acid restdues m 
B h will be appreciated that where the length of amino acid sequence A is not equal to the length of am.no acd 
sequence B the % amino acid sequence identity of A to B will no. equal the % amino acid sequence idem.ty of • 
B to A AS examples of % amino acid sequence identity calculations using this method. Tables 2 and 3 
5 demonstrate how to calculate the % amino acid sequence identity of the amino acid sequence designated 
-comparison Protein" to the amino acid sequence designated -PRO", wherein "PRO" represents the ammo ac. 

sequence of a hypothetical PRO polypeptide of interest. "Comparison Protein" represents -no - 
sequence of a polypeptide against which the -PRO- polypeptide of interest is being compared, and X. Y and 

"Z" each represent differem hypothetical amino acid residues. 
10 unless specifically stated otherwise, all % amino acid sequence identity values used herein are obtatned 

asdescribedin,heimmediatelyprecedingparagraphusingtheAUGN-2computerprogram.However.%ammo 

acid sequence identity values may also be obtained as described be.ow by usittg the WU-BLAST-2 computer 
program (Altschu, et a... in F.PZVmo.o^V 266:460-480 (1996)). Most of the WU-BLAST-2 sean:h 

parameters are set to the default values. Those not set to default values, i.e.. the adjustable parameters, are set 
15 with.hefollowingvalues:overlapspan= i.overlapfrac.ion = 0.125.wordthresho.d(T)= n.andscortng 

„.atrix = BLOSUM62. When WU-BLAST-2 is employed, a % amino acid sequence iden..ty value .s 
determined by dividing (a) the number of matching identical amino acid residues between the amino ac.d 
«^„ce of the PRO polypeptide of interest having a sequence derived from the native PRO polypept.de and the 
comparison amino acid sequence of interest (i.e.. the sequence against which the PRO polypep«de of mteres 
20 is being compared which may be a PRO variant polypeptide) as determir^^d by WU-BLAST-2 by (b the U.tal 
number of amino acid residues of the PRO polypeptide of interest. For example, in the statement "a polypept. e 
comprising an the amino acid sequence A which has or having at least 80% amino acid sequence ident.ty to the 
amino acid sequence B". the amino acid sequence A is the comparison amino acid sequence of interest and the 
amino acid sequence B is the amino acid sequence of the PRO polypeptide of mterest. 
25 Percem amino acid sequence identity may also be determined using the sequence comparison program 

NCBl-BLASn (Altschul et al.. mi^U^^^^-^^^^'^^ <^^^^^>- "^^^ NCB1-BLAST2 sequence 
comparison program may be downloaded from http://www.ncbi.nlm.nih.gov. NCBI-BLAST^ uses several 
search parameters, wherein all of those search parameters are set to default values including, for example. 
^ = yes. strand = all. expected occurrences = 10. minimum low complexity length = 15/5. mult.-pass 

,1.: «,cc - 7S droooff for final gapped alignment = 25 and scoring matr.x - 
30 e-value = 0.01. constant for mult.-pass - 25, oropoii lor luwi g-fi^ e 

BLOSUM62. 

m situations where NCBI-BLAST2 is employed for amino acid sequence comparisons, the % am.no 
acid sequence identity of a given amino acid sequence A to. with, or aga.nst a given amino acid sequence B 
(Which can alternatively be phrased as a given amino acid sequence A that has or comprises a certain % am.no 
35 acid sequence identity to. with, or against a given amino acid sequence B) is calculated as follows: 

100 times the fraction X/Y 
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where X is ihe number of amino acid residues scored as identical matches by the sequence alignment program 
NCBI-BLAST2 in thai program's alignment of A and B, and where Y is the total number of amino acid residues 
in B. U will be appreciated that where the length of amino acid sequence A is not equal to the length of amino 
acid sequence B. the % amino acid sequence identity of A to B will not equal the % amino acid sequence identity 
of B to A. 

5 "PRO variant polynucleotide" or "PRO variant nucleic acid sequence" means a nucleic acid molecule 

which encodes an active PRO polypeptide as defined below and which has at least about 80% nucleic acid 
sequence identity with a nucleotide acid sequence encoding a full-length native sequence PRO polypeptide 
sequence as disclosed herein, a full-length native sequence PRO polypeptide sequence lacking the signal peptide 
as disclosed herein, an extracellular domain of a PRO polypeptide, with or without the signal peptide, as 
10 disclosed herein or any other fragment of a full-length PRO. polypeptide sequence as disclosed herein. 
Ordinarily, a PRO variant polynucleotide will have at least about 80% nucleic acid sequence identity, more 
preferably at least about 81% nucleic acid sequence identity, more preferably at least about 82% nucleic acid 
sequence identity, more preferably at least about 83% nucleic acid sequence identity, more preferably at least 
about 84% nucleic acid sequence identity, more preferably at least about 85% nucleic acid sequence identity. 

15 more preferably at least about 86% nucleic acid sequence identity, more preferably at least about 87% nucleic 
acid sequence identity, more preferably at least about 88% nucleic acid sequence identity, more preferably at 
least about 89% nucleic acid sequence identity, more preferably at least about 90% nucleic acid sequence 
identity, more preferably at least about 91 % nucleic acid sequence identity, more preferably at least about 92% 
nucleic acid sequence identity, more preferably at least about 93% nucleic acid sequence identity, more 

20 preferably at least about 94% nucleic acid sequence identity, more preferably at least about 95% nucleic acid 
sequence identity, more preferably at least about 96% nucleic acid sequence identity, more preferably at least 
about 97 % nucleic acid sequence identity, more preferably at least about 98 % nucleic acid sequence identity and 
yet more preferably at least about 99% nucleic acid sequence identity with a nucleic acid sequence encoding a 
full-length native sequence PRO polypeptide sequence as disclosed herein, a full-length native sequence PRO 

25 polypeptide sequence lacking the signal peptide as disclosed herein, an extracellular domain of a PRO 
polypeptide, with or without the signal sequence, as disclosed herein or any other fragment of a full-length PRO 
polypeptide sequence as disclosed herein. Variants do not encompass the native nucleotide sequence. 

Ordinarily, PRO variant polynucleotides are at least about 30 nucleotides in length, often at least about 
60 nucleotides in length, more often at least about 90 nucleotides in length, more often at least about 120 

30 nucleotides in length, more often at least about 150 nucleotides in length, more often at least about 180 
nucleoiides in length, more often at least about 210 nucleotides in length, more often at least about 240 
nucleotides in length, more often at least about 270 nucleotides in length, more often at least about 300 
nucleotides in length, more often at least about 450 nucleotides in length, more often at least about 600 
nucleotides in length, more often at least about 900 nucleotides in length, or more. 

35 "Percent (%) nucleic acid sequence identity" with respect to PRO-encoding nucleic acid sequences 

identified herein is defined as the percentage of nucleotides in a candidate sequence that are identical with the 
nucleotides in the PRO nucleic acid sequence of interest, after aligning the sequences and introducing gaps, if 
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sequence PRO polypeptide-encoding nucleic acid and the comparison nucleic acid molecule of interest (i.e.. the 
sequence against which the PRO polypeptide-encoding nucleic acid molecule of interest is being compared which 
may be a variant PRO polynucleotide) as determined by WU-BLAST-2 by (b) the total number of nucleotides 
of the PRO polypeptide-encoding nucleic acid molecule of interest. For example, in the siatemem "an isolated 
nucleic acid molecule comprising a nucleic acid sequence A which has or having at least 80% nucleic acid 
5 sequence idemity to the nucleic acid sequence B" , the nucleic acid sequence A is the comparison nucleic acid 
molecule of interest and the nucleic acid sequence B is the nucleic acid sequence of the PRO polypeptide- 
encoding nucleic acid molecule of interest. 

Percent nucleic acid sequence identity may also be determined using the sequence comparison program 
NCBI-BLAST2 (Altschul et al.. Nucleic Acids Res. 25:3389-3402 (1997)). The NCB1-BLAST2 sequence 
10 comparison program may be downloaded from http://www.ncbi.nlm.nih.gov. NCBI-BLAST2 uses several 
search parameters, wherein all of those search parameters are set to default values including, for example, 
unmask = yes. strand = all. expected occurrences = 10, minimum low complexity length = 15/5, multi-pass 
c-value = 0.01. constant for multi-pass = 25, dropoff for final gapped alignmem = 25 and scoring matrix = 
BLOSUM62. 

15 In situations where NCBI-BLAST2 is employed for sequence comparisons, the % nucleic acid sequence 

identity of a given nucleic acid sequence C to. with, or against a given nucleic acid sequence D (which can 
alternatively be phrased as a given nucleic acid sequence C that has or comprises a certain % nucleic acid 
sequence idemity to, with, or against a given nucleic acid sequence D) is calculated as follows: 



20 



100 times the fraction W/Z 



where W is the number of nucleotides scored as identical matches by the sequence alignment prpgram NCBI- 
BLAST2 in that program's alignmem of C and D. and where Z is the total number of nucleotides in D. It will 
be appreciated that where the length of nucleic acid sequence C is not equal to the length of nucleic acid sequence 
25 D. the % nucleic acid sequence identity of C to D will not equal the % nucleic acid sequence identity of D to 
C. 

In other embodiments, PRO variam polynucleotides are nucleic acid molecules that encode an active 
PRO polypeptide and which are capable of hybridizing, preferably under stringem hybridization and wash 
conditions, to nucleotide sequences encoding a full-length PRO polypeptide as disclosed herein. PRO variant 
30 polypeptides may be dtose that are encoded by a PRO variant polynucleotide. 

The terra "positives", in the context of sequence comparison performed as described above, includes 
residues in the sequences compared that are not identical but have similar properties (e.g. as a result of 
conservative substimtions. see Table 6 below). For purposes herein, the % value of positives is determined by 
dividing (a) the number of amino acid residues scoring a positive value between the PRO polypeptide amino acid 
35 sequence of interest having a sequence derived from the native PRO polypeptide sequence and the comparison 
amino acid sequence of interest (i.e., the amino acid sequence against which the PRO polypeptide sequence is 
being compared) as determined in the BLOSUM62 matrix of WU-BLAST-2 by (b) the total number of amino 
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acid residues of the PRO polypepcide of imeresi. 

Unless specifically stated otherwise, the % value of positives is calculated as described in the 
immediately preceding paragraph. However, in the context of the amino acid sequence identity comparisons 
performed as described for ALIGN-2 and NCBI-BLAST-2 above, includes amino acid residues in the sequences 
compared that are not only identical, but also those that have similar properties. Amino acid residues that score 
5 a positive value to an amino acid residue of interest are those that are either identical to the amino acid residue 
of interest or are a preferred substitution (as defined in Table 6 below) of the amino acid residue of interest. 

For amino acid sequence comparisons using ALIGN-2 or NCB1-BLAST2, the % value of positives of 
a given amino acid sequence A to, with, or against a given amino acid sequence B (which can alternatively be 
phrased as a given amino acid sequence A that has or comprises a certain % positives to, with, or against a given 
10 amino acid sequence B) is calculated as follows: 

100 times the fraction X/Y 

where X is the number of amino acid residues scoring a positive value as defined above by the sequence 
15 alignment program ALlGN-2 or NCBI-BLAST2 in that program's alignment of A and B, and where Y Is the 
total number of amino acid residues in B. It will be appreciated that where the length of amino acid sequence 
A is not equal to the length of amino acid sequence B, the % positives of A to B will not equal the % positives 
of B to A. 

"Isolated, " when used to describe the various polypeptides disclosed herein, means polypeptide that has 

20 been identified and separated and/or recovered from a component of its natural environment. Conuminant 
components of its natural environment are materials that would typically interfere with diagnostic or therapeutic 
uses for the polypeptide, and may include enzymes, hormones, and other proteinaceous or non-proteinaceous 
solutes. In preferred embodiments, the polypeptide will be purified (1) to a degree sufficient to obtain at least 
15 residues of N-terminal or internal amino acid sequence by use of a spinning cup sequenator, or (2) to 

25 homogeneity by SDS-PAGE under non-reducing or reducing conditions using Coomassie blue or. preferably, 
silver stain. Isolated polypeptide includes polypeptide in situ within recombinant cells, since at least one 
component of the PRO polypeptide natural environment will not be present. Ordinarily, however, isolated 
polypeptide will be prepared by at least one purification step. 

An "isolated" PRO polypeptide-encoding nucleic acid or other polypeptide-encoding nucleic acid is a 

30 nucleic acid molecule that is identified and separated from at least one contaminant nucleic acid molecule with 
which it is ordinarily associated in the natural source of the polypeptide-encoding nucleic acid. An isolated 
polypeptide-encoding nucleic acid molecule is other than in the form or setting in which it is foimd in nature, 
isolated polypeptide-encoding nucleic acid molecules therefore are distinguished from the specific polypeptide- 
encoding nucleic acid molecule as it exists in natural cells. However, an isolated polypeptide-encoding nucleic 

35 acid molecule includes polypeptide-encoding nucleic acid molecules contained in cells that ordinarily express the 
polypeptide where, for example, the nucleic acid molecule is in a chromosomal location different from that of 
namral cells. 
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The term "control sequences" refers lo DNA sequences necessary for the expression of an operably 
linked coding sequence in a particular host organism. The control sequences that are suitable for prokaryotes, 
for example, include a promoter, optionally an operator sequence, and a ribosome binding site. Eukaryotic cells 
are known to utilize promoters, polyadenylaiion signals, and enhancers. 

Nucleic acid is • operably linked" when it is placed into a functional relationship with another nucleic 
5 acid sequence. For example. DNA for a presequence or secretory leader is operably linked to DNA for a 
polypeptide if it is expressed as a preprotein that participates in the secretion of the polypeptide; a promoter or 
enhancer is operably linked to a coding sequence if it affects the transcription of the sequence; or a ribosome 
binding site is operably linked to a coding sequence if it is positioned so as to facilitate translation. Generally, 
"operably linked" means that the DNA sequences being linked are contiguous, and, in the case of a secretory 
10 leader, contiguous and in reading phase. However, enhancers do not have to be contiguous. Linking is 
accomplished by ligation at convenient restriction sites. If such sites do not exist, the synthetic oligonucleotide 
adaptors or linkers are used in accordance with conventional practice. 

The term "antibody" is used in the broadest sense and specifically covers, for example, single anti-PRO 
monoclonal antibodies (including agonist, antagonist, and neutralizing antibodies), anti-PRO antibody 
15 compositions with polyepitopic specificity, single chain anti>PRO antibodies, and fragments of anti-PRO 
antibodies (see below). The term "monoclonal antibody" as used herein refers to an antibody obtained from a 
population of substantially homogeneous antibodies, i.e., the individual antibodies comprising the population are 
identical except for possible naturally-occurring mutations that may be present in minor amounts. 

"Stringency" of hybridization reactions is readily determinable by one of ordinary skill in the art. and 
20 generally is an empirical calculation dependent upon probe length, washing temperature, and salt concentration. 
In general, longer probes require higher temperatures for proper annealing, while shorter probes need lower 
temperatures. Hybridization generally depends on the ability of denatured DNA to reanneal when 
complementary strands are present in an environment below their melting temperature. The higher the degree 
of desired homology between the probe and hybridizable sequence, the higher the relative temperature which 
25 can be used. As a result, it follows that higher relative temperatures would tend to make the reaction conditions 
more stringent, while lower temperatures less so. For additional details and explanation of stringency of 
hybridization reactions, see Ausubel et al,, rnrrent Protocols in Molecular Biology, Wiley Interscience 
Publishers, (1995). 

"Stringent conditions" or "high stringency conditions", as defined herein, may be identified by those 
30 that: (1) employ low ionic strength and high temperature for washing, for example 0,015 M sodium 
chloride/0,0015 M sodium citrate/0.1% sodium dodecyl sulfate at 50X; (2) employ during hybridization a 
denaturing agent, such as formamide, for example, 50% (v/v) formamide with 0.1% bovine serum 
albumin/0. 1 %Ficoll/0. 1 % polyvinylpyrrolidone/50mM sodium phosphate buffer at pH 6.5 with 750 mM sodium 
chloride, 75 mM sodium citrate at 42"C; or (3) employ 50% formamide. 5 x SSC (0,75 M NaCl, 0.075 M 
35 sodium citrate). 50 mM sodium phosphate (pH 6.8), 0.1% sodium pyrophosphate, 5 x Denhardi's solution, 
sonicated salmon sperm DNA (50 /xg/ml). 0,1 % SDS. and 10% dextran sulfate at 42°C, with washes at 42^C 
in 0.2 X SSC (sodium chloride/sodium citrate) and 50% formamide at 55*'C, followed by a high-stringency wash 
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consisting of 0.1 x SSC containing EDTA at 55'C. 

"Moderately stringent conditions" may be identified as described by Sambrook ei al.. Molecular 
rinning: A Laboratory Manual. New York: Cold Spring Harbor Press, 1989, and include the use of washing 
solution and hybridization conditions (e.g., temperature, ionic strength and %SDS) less stringent that those 
described above. An example of moderately stringent conditions is overnight incubation at 37°C in a solution 
5 comprising: 20% formamide. 5 x SSC (150 mM NaCl, 15 mM trisodium citrate), 50 mM sodium phosphate (pH 
7.6), 5 X Denhardt's solution, 10% dextran sulfate, and 20 mg/ml denatured sheared salmon sperm DNA. 
followed by washing the filters in 1 x SSC at about 37-50°C. The skilled artisan will recognize how to adjust 
the temperature, ionic strength, etc. as necessao' lo accommodate factors such as probe length and the like. 

The term "epitope tagged" when used herein refers to a chimeric polypeptide comprising a PRO 
10 polypeptide fused to a "tag polypeptide". The tag polypeptide has enough residues to provide an epitope against 
which an antibody can be made, yet is short enough such that it does not interfere with activity of the polypeptide 
to which it is fused. The tag polypeptide preferably also is fairly unique so that the antibody does not 
substantially cross-react with other epitopes. Suitable tag polypeptides generally have at least six amino acid 
residues and usually between about 8 and 50 amino acid residues (preferably, between about 10 and 20 amino 
15 acid residues). 

As used herein, the term "immunoadhesin" designates antibody-like molecules which combine the 
binding specificity of a heterologous protein (an "adhesin") with the effector functions of immunoglobulin 
constant domains. Structurally, the immunoadhesins comprise a fusion of an amino acid sequence with the 
desired binding specificity which is other than the antigen recognition and binding site of an antibody (i.e., is 
20 "heterologous"), and an immunoglobulin constant domain sequence. The adhesin pan of an immunoadhesin 
molecule typically is a contiguous amino acid sequence comprising at least the binding site of a receptor or a 
ligand. The immunoglobulin constant domain sequence in the immunoadhesin may be obtained from any 
immunoglobulin, such as IgG-1. IgG-2. IgG-3, or lgG.4 subtypes. IgA (including lgA-1 and lgA-2). IgE. IgD 
or IgM. 

25 "Active" or "activity" for the purposes herein refers to form(s) of a PRO polypeptide which retain a 

biological and/or an immunological activity of native or naturally-occurring PRO. wherein "biologicar activity 
refers to a biological function (either inhibitory or stimulatory) caused by a native or naturally-occurring PRO 
olher than the abUity to induce the production of an antibody against an antigenic epitope possessed by a native 
or namrally-occurring PRO and an "immunologicar activity refers to the ability to induce the production of an 

30 antibody against an antigenic epitope possessed by a native or naturally-occurring PRO. 

The term "antagonist" is used in the broadest sense, and includes any molecule that partially or fully 
blocks, inhibits, or neutralizes a biological activity of a native PRO polypeptide disclosed herein. In a similar 
manner, the term "agonist" is used in the broadest sense and includes any molecule that mimics a biological 
activity of a native PRO polypeptide disclosed herein. Suitable agonist or antagonist molecules specifically 

35 include agonist or antagonist antibodies or antibody fragments, fragments or amino acid sequence variants of 
native PRO polypeptides, peptides, antisense oligonucleotides, small organic molecules, etc. Methods for 
identifying agonists or antagonists of a PRO polypeptide may comprise contacting a PRO polypeptide with a 
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candidate agonist or antagonist molecule and measuring a delectable change in one or more biological activities 
normally associated with the PRO polypeptide. 

"Treatment" refers to both therapeutic treatment and prophylactic or preventative measures, wherein 
the object is to prevent or slow down (lessen) the targeted pathologic condition or disorder. Those in need of 
treatment include those already with the disorder as well as those prone to have the disorder or those in whom 

5 the disorder is to be prevented. 

"Chronic" administration refers lo administration of the agenl(s) in a continuous mode as opposed to 
an acute mode, so as to maintain the initial therapeutic effect (activity) for an extended period of time. 
"Intermittent" administration is treatment that is not consecutively done without interruption, but rather is cyclic 
in nature. 

10 "Mammal" for purposes of treatment refers to any animal classified as a mammal, including humans, 

domestic and farm animals, and zoo. sports, or pet animals, such as dogs, cats, cattle, horses, sheep, pigs, goats. 

rabbits, etc. Preferably, the mammal is human. 

Administration "in combination with" one or more further therapeutic agents includes simultaneous 

(concurrent) and consecutive administration in any order. 

15 "Carriers" as used herein include pharmaceutically acceptable carriers, excipiems. or stabilizers which 

are nontoxic to the cell or mammal being exposed thereto at the dosages and concentrations employed. Often 
the physiologically acceptable carrier is an aqueous pH buffered solution. Examples of physiologically 
acceptable carriers include buffers such as phosphate, citrate, and other organic acids; antioxidants including 
ascorbic acid; low molecular weight (less than about 10 residues) polypeptide; proteins, such as serum albumin, 

20 gelatin, or immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as glycine, 
glutamine, asparagine. arginine or lysine; monosaccharides, disaccharides. and other carbohydrates including 
glucose, mannose, or dextrins; chelating agents such as EDTA; sugar alcohols such as mannitol or sorbitol; sah- 
forming counterions such as sodium; and/or nonionic surfactants such as TWEEN™. polyethylene glycol (PEG), 
and PLURONICS™. 

25 "Antibody fragments" comprise a portion of an intact antibody, preferably the antigen bmding or 

variable region of the intact antibody. Examples of antibody fragments include Fab, Fab*, F(ab')2. and Fv 
fragments; diabodies; linear antibodies (Zapata et al.. Protein Eng. 8(10): 1057-1062 [1995]); single-chain 
antibody molecules; and multispecific antibodies formed from antibody fragments. 

Papain digestion of antibodies produces two identical antigen-binding fragments, called "Fab" 

30 fragments, each with a single antigen-binding site, and a residual "Fc" fragmem, a designation reflecting the 
ability to crystallize readily. Pepsin treatmem yields an F(ab'), fragmem that has two antigen-combining sites 

and is still capable of cross-linking antigen. 

"Fv" is the minimum antibody fragment which contains a complete antigen-recognition and -binding 
site. This region consists of a dimer of one heavy- and one light-chain variable domain in tight, non-covalem 
35 association. It is in this configuration that the three CDRs of each variable domain interact to define an antigen- 
binding site on the surface of the V„-Vl dimer. Collectively, the six CDRs confer antigen-binding specificity to 
the antibody. However, even a single variable domain (or half of an Fv comprising only three CDRs specific 



46 



15 



PCTAJS99/28634 

WO 00/36102 

for an anUgen) has .he abUicy to recognize and hind amigen. aUhough a. a .ower afr.ni.y .han .he entire hinding 

The Fab fragment also contains the constant domain of the ligh. chain and the first constant domain 
CCHl) of the heavy chain. Fab fragments differ from Fab' fragments by the add.tion of a few residues at the 
loly .enninus of the heavy chain CH. domain including one or more cysteines from *e ant.body hmge 
5 .egion Fab- -SH is the designation herein for Fab' in which the cysteine residue(s) of the constant domams bear 
a free thiol group. F(ab Mn.ihody fragments originally were produced as pairs of Fab" fragments whKh have 
binge cysteines between them. Other chemical couplings of antibody fragments are also known. 

The -Ugh, chains- of antibodies (immunoglobulins) from any vertebrate species can be ass.gned to one 
of two dearly distinct types, called kappa and lambda, based on the amino acid sequences of .heir constam 

10 ''^•^ ^ ^^^^ ^^^^ ^^^^^^ constant domain of their heavy chains, immunoglobulins 

w • A Hifferen, classes There arc five major classes of immunoglobulins: IgA. IgD. IgE. IgG. and 
can be assigned to different Classes, mere , , ^, i<,r.3 IeG4 leA 

IgM. and several of these may be further divided into subclasses (isotypes). e.g. . IgGl . IgG2, IgG3. IgG4. IgA. 

''^'^Smgle-chain FV or "sFv" antibody fragments comprise the V„ and V, domains of antibody, wherein 
these domains are present in a single polypeptide chain. Preferably. Oie Fv polypeptide further comprises a 
^.ypeptide linker between the V„ and V. domains which enables the sFv to form the desired st^ctu. or 
l!^„binding. ForareviewofsFv.seePluckthunin Tirh.rm.col on of Monoclonal An..^.^. vol. 113. 
Rosenburg and Moore eds.. Springer-Verlag. New York. pp. 269-315 (1994). 

The term "diabodies" refers to small antibody fragments with two antigen-binding sites. whK:h 
fragments comprise a heavy-chain variable domain (V„) comiected to a light-chain variable domain (V J m the 
IL polypep.il Chain (V„-V,. By using a linker that is too short .o allow pairing between *e two domau. 
on the^rchain. the domains are forced to pair with the complementary domains of another cham and create 
::o:.igen.bindingsites.Diabodiesaredescribedmore.llyin.fore^^^^ 
25 lluirn.i M r, 11 Pr- ^""^ Sci. USA. 90=6444-6448 (1993). 

An -isolated- antibody is one which has been identified and separated and/or recovered from a 
componem of i. natural enviromnent . Contaminant component of its na.ural enviromnen. are materials whK:h 
would interfere with diagnostic or therapeutic uses for the antibody, and may include enzymes 
other proteinaceous or nonproteinaceous solutes. In preferred embodimems. the antibody will be purified (1) 
30 .o greater than 95% by weight of antibody as determined by the U>wry method, and most preferably more than 
99% by weigh., (i) .o a degree sufficient to obtain at least 15 residues of N-.enninal or .n«ma. amino acid 
sequence by use of a spinning cup se,uenator, or (3) to homogeneity by SDS-PAGE under reducing or 
nonrcducingcondi.ionsusingCoomassieblueor.preferably.si.verstain.lsolatedan^^^^^ 
in Sim within recombinant cells since at leas, one componem of the antibody's natural enviromnem will not be 

35 present. Ordmarily. however, isolated an.ibody will be prepared by at least one purification step. 

Theword-label-whenusedhereinreferstoadetecuiblecompoundorcompositionwhich^conjugated 

directly or indirectly to *e antibody so as to generate a "labeled" antibody . The label may be detectable by itself 



20 



47 



PCT/US99/28634 

WO 00/36102 

(e.g. radioisotope labels or nuorcscem labels) or. in the case of an eraymaiic label, may catalyze chemical 
alteration of a substrate compound or composition which is detectable. 

By "solid phase" is meant a non-aqueous matrix to which the antibody of the presem invemion can 
adhere. Examples of solid phases encompassed herein include those formed partially or emirely of glass (e.g. . 
controlled pore glass), polysaccharides (e.g.. agarose), polyacrylamides, polystyrene, polyvinyl alcohol and 
silicones. In certain embodiments, depending on the context, the solid phase can comprise the well of an assay 
plate; in others it is a purification column (e.g.. an affinity chromatography column). This term also includes 
a discontinuous solid phase of discrete particles, such as those described in U.S. Patent No. 4.275,149. 

A "liposome-; is a small vesicle composed of various types of lipids, phospholipids and/or surfactant 
which is useful for delivery of a drug (such as a PRO polypeptide or antibody thereto) to a mammal. The 
components of the liposome are commonly arranged in a bilayer formation, similar to the lipid arrangemem of 
biological membranes. 

A "small molecule" is defined herein to have a molecular weight below about 500 Daltons. 
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Table! 



* 



* C-C increased from 12 lo 15 

♦ Z is average of EQ 

*' » . D /* value of a match with a stop */ 

jtrdeflne _M -» 

10 int _day[26]126J = <,,„,wnoPQRSTUVWXYZ*/ 
A B C D E F G H I J K L M N O K y ^ ^ ^ ^ 

<'-^i'^11'i1l^^3 2:?;-M-l 1 0. 0. 0. 0,-2.-5, 0.-3. 1} 
/. B »/ { 0, 3.-4, 3. 2,-5. 0 I. 2 0 0 i. - , .^^ ^ ^ .jj 

/* C */ -f f o%'^3' 2^ 2.-1. 0. 0. 0.-2.-7, 0.-4. 2). 

15 /*D*/ {O-^^-t'M'o i'Jo 3-2: l.-M.-l 2.-1.0.0.0,-2.-7.0.-4.3} 
/.E»/ {0.2,-5.3 4-5 0 1,-2.0.0 ^- '-^ 5 5^ .j^.j, o.-l. 0. 0. 7.-5}. 

F »/ H.-S.f f ' o' 1 2 - ■ S-2 i M.-1.-1.-3. 1. 0. 0.-1.-7. 0.-5. 0}. 
/* G •/ { 1. 0.-3. . 0.-5- 5.-2. 3, 0. 2, . ^ ^ 2,-3. 0. 0. 2} 

/* H •/ {-1. Y(\ 2 5 J-2 2. 2.-2:m.-2.-2.-2.-1. 0. 0. 4.-5. 0.-1-2}. 

20 /* I */ {-> ' 5. 0 M 0 0. 0. 0, 0. 0. 0. 0. 0, 0. 0}. 

/.J*/ {0-0-°'^'°'°-°Vn,o 5 3 0 rMl .i. 6. 0.0,-2.-3.0,^0). 

L »/ {-2.-3.-6.-4.-3. 2.-4. 2. 2. O. . ^ .^^-^ .^.-l. 0.-2.-1. 0. 2.-4. 0.-2.-1). 

. O */ (_M._M._M. M._M. M M, M. M.^^^^^^ i.-lT-fi.O.-S: 0). 

P ./ { J-'l 'i f ■ 1 M O 4 1.-1,-1. 0.-2.-5. 0.-4. 3). 

,* Q */ { 0. 1.-5. 2 2 -5.-1, 3 -2 0 1 -2. \ U_M ^ ^ ^ 

/* R */ {-2, 0.-4.-1,-1.^.-3. 2.-2, 0. 3, 3. 0, 0..M, . . ^ ^ ^ ^ 

30 /' S */ {1.0. 0. 0. 0,-3 1.- ,-1. 0. 0.-3,-2. l._M, 1. ^ ^ ^ ^ 

,* T */ {1. 0.-2. 0. 0.-3. 0,-1, 0. 0- O--' - '• °-^ o-o 0, 0, 0. 0. 0. 0. 0. 0. 0). 

/* U */ { 0. 0. 0. 0 0 0 0 0 0 0 0 0 0^ a_M^ 0 0 ^ ^ ^ ^ 

V •/ { 0.-2.-2.-2 -2,-1.-1.-2. 4 0,-2. 2. 2, 2 -M- (,.-6.17. 0. 0.-6}. 

w ./ "--J-o'-o 0 0 0 ^^ 0 M 0. b. 0. 0. 0. 0. 0. 0. 0. 0. 0}. 

35 /* X */ { 0. 0. 0. 0. 0 0 0 0 0 0 o^ o o o . o. 0.10.-4}. 

r. I [it^ittl- 1 "A S.1:i-r: ^>, 0.-3. 0. 0. 0. 0.-2.-6. 0.-4. 4} 
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/* 






*/ 






/S^includc <stdio.h> 




^include <ciype.h> 




ffdeTine 


MAXJMP 


16 


/^define 


MAXGAP 




^define 


JMPS 


1024 


^define 


MX 


4 


^deHne 


DMAT 


3 


^deflne 


DMIS 


0 


^define 


DINSO 


8 


A'define 


DINSl 


1 


^define 


PINSO 


8 


^define 


PINSl 


4 


struct jmp { 





/* max jumps in a diag */ 

/* don" I continue to penalize gaps larger than this */ 
/* max jmps in an path ♦/ • 

/♦ save it ihere's at least MX-1 bases since lasi jmp */ 

/* value of matching bases */ 

/* penalty for mismatched bases */ 

/* penalty for a gap */ 

/* penalty per base */ 

/♦ penalty for a gap ♦/ 

/* penally per residue */ 



short 

unsigned short 



x[MAXJMP]; 



}; 



struct diag { 
int 



long 
short 
struct jmp 



score; 
offset; 
ijmp; 



/* size of jmp (neg for dely) */ 
/* base no. of jmp in seq x */ 
/* limits seq to 2" 16-1 */ 

/* score at last jmp */ 
/♦ offset of prev block */ 
/* current jrtip index */ 
/* list of jmps */ 



}; 

struct path { 





int 




short 


}; 


int 


char 




char 




char 




char 




int 




int 




mt 




mt 




int 




int 




mt 




int 




int 




long 




struct 


diag 


struct 


path 


char 




char 





spc; /* number of leading spaces ' 

n[JMPS] ; /* size of jmp (gap) ♦/ 

xfJMPS];/'?' loc of jmp (last elem before gap) */ 



*ofile; 

'hiamex[2]; 

*prog; 

*seqx[2]; 

dmax; 

dmaxO; 

dna; 

endgaps; 
gapx, gapy; 
lenO, lenl; 
ngapx. ngapy; 
smax; 
*xbm; 
offset; 
*dx; 
PPl2]; 



/* output file name */ 
/* seq names: geiseqsO *f 
/* prog name for err msgs */ 
/* seqs: getseqsQ */ 
/* best diag: nw() ♦/ 
/* fmal diag */ 

set if dna: main() */ 
/* set if penalizing end gaps */ 
total gaps in seqs */ 
seq lens */ 
total size of gaps */ 
/* max score: nw() */ 
bitmap for matching */ 
current offset in jmp file */ 
holds diagonals */ 
/* holds path for seqs */ 



/ 



/* 
/* 
/* 



/* 
/* 
/* 



♦callocO, ♦mallocO, *indexO, *strcpy()i 
♦geiseqO, *g_calloc(); 
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Table 1 (conV) 

/* Needleman-Wunsch alignment program 
* 

* usage: progs file I file! 

* where filel and file2 are two dna or two proiem sequences. 

* The sequences can be in upper- or lower-case an may coniam ambiguity 

* Any lines beginning with • ; ' , ' > " or ' < * are ignored 

* Max file length is 65535 (limited by unsigned shon x m the jmp struct) 

* A sequence with 1/3 or more of its elements ACGTU is assumed to be DNA 

* Output is in the file "align.out" 

* The program may create a tmp file in /tmp to hold info about traceback. 

* Original version developed under BSD 4.3 on a vax 8650 
*/ 

^include "nw.h" 
15 ^include "day.h" 



10 



static _dbval(26] = { 

>; 



static J'^^f^^^^^^^^ 

lis '256, OxFFFFFFF, 1< < 10, 1< < 1 L 1< < 12, 1 < < 3 1 < < 4. 
<<15 1<<16, 1<<17, 1<<18. 1<<19, 1<<20, 1<<21,1<<22, 
25 I < <23! 1 < <24. 1 < <25|(1 < <CE*-'A*))1(1 < <CQ'-'A')) 

}; 

main(ac, av) 

int ac; 
30 char *av[l; 

^ prog - av[0]; 

if(ac!= 3) { « ^. - N 

fprintf(stderr. "usage: %s filel fiie2\n , prog); 
35 fprintf(stderr, "where filel and file2 are two dna or two protem sequences.\n ): 

fprintf(stderr, "The sequences can be in upper- or lower-case\n"); 
fprimf(stderr. "Any lines beginning with or ' < * are ignoredXn ); 
fprintf(stderr, "Output is in the file \"align.out\"\n"); 
exit(l); 

40 } 

namexlO] = av(ll; 

namex(l] avl21; 

seqxlO] = geiseq(namexlO], &lenO); 

seqx[l] = geiseq(namexll], &lenl); 

45 xbm = (dna)? .dbval : _pbval; 

endgaps = 0; ^* 1 P^^^'^ «"^g^P^ 

ofile = "altgn,out-; /* output file */ 

5Q nwO; *" *® matrix, get the possible jmps */ 

readjmpsO; /* get the actual jmps */ 

primO; f* alignment ♦/ 



main 



55 } 



cleanup(0); /* unlink any tmp files */ 
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Tahle 1 (cont^) 

/* do the alignment, return best score: main() 

* dna: values in Filch and Smith. PNAS. 80. 1382-1386. 1983 

* pro: PAM 250 values 

* When scores are equal, we prefer mismaiciies lo any gap, prefer 

* a new gap to extending an ongoing gap, and prefer a gap in seqx 

* to a gap in seq y. 
*/ 

nw() 
{ 



nw 



char 


*px» *py: 


/* seqs and ptrs */ 


int 


♦ndely, *dely; 


/* keep track of dely */ 


int 


ndelx, delx; 


/* keep track of delx */ 


int 


*tmp; 


/* for swapping rowO. rowl */ 


int 


mis; 


/* score for each type.*/ 


int 


insO, insl; 


/* insertion penalties ♦/ 


register 


id: 


/* diagonal index */ 


register 


m » 

»j; 


/* jmp index ♦/ 


register 


*colO, *con; 


/♦ score for curr, last row */ 


register 


XX, yy; 


/* index into seqs ♦/ 



dx = (struct diag *)g_calloc("lo get diags". lenO+lenl + 1. sizeof(struct diag)); 



ndely = (int *)g_calloc("to get ndely", lenl + 1, sizeof(int)); 
dely = (int *)g_canoc("io gel dely", lenl + 1, sizeof(int)): 
colO = (int *)g_callocCio get colO' 
coll = (int *)g_calloc("to get coir 
insO = (dna)? DINSO : PINSO; 
insl = (dna)? DINSl : PINSl; 



lcnl + 1, sizeof(int)); 
ienl+1, sizeof(int)); 



smax = -10000; 
if (endgaps) { 

for (colOiO] = dely[0] = -insO, yy - 1; yy < = lenl; yy+ +) { 
colO(yy] = delylyy] = coIO[yy-ll - insl; 
ndely[yy] = yy; 

colO[0] = 0; /* Waterman Bull Math Biol 84 */ 



} 

else 



for (yy = 1; yy < = lenl; yy++) 
delyjyyl « -insO; 



/* fill in match matrix 
*/ 

for (px = seqxfO], xx = 1; xx < - lenO; px + + . xx + +) { 
I* initialize first entry in col 
*/ 

if (endgaps) { 

if (XX ==1) 

colllOJ = delx = -(insO + insl); 

else 

coll[OJ = delx = colO[01 - insl; 
ndelx = XX ; 



} 

else { 



coll(0] = 0; 
delx = -insO; 
ndelx == 0; 



> 
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Table 1 (COnt^) 

...nw 



for(py = seqx[ll. yy - I; yy <= lenl; py+ + . yy+ +) { 
mis = colOlyy-lJ: 

5 ^"^"'^ mis + = (xbml*px.'A l&xbml*py-'A'l)? DMAT : DMIS; 

else . 

mis + = _day[*px-*A*U*py- A 1; 

/* update penalty for del in x seq; 
1 Q * favor new del over ongong del 

♦ ignore MAXGAP if weighting endgaps 

*/ 

if (endgaps 1 1 ndelylyy] < MAXGAP) { 

if (colO[yy] - insO > = delylyy]) { 
. delylyy] = colOlyy] - (insO+insl); 

ndelylyy] = 1; 

}else{ 

delylyy] -= 
ndelylyyl + + ; 

20 , > 

if (colObyl - (insO+insl) > = delylyy]) { 
delylyy] = colO(yyl - (insO+insl); 
ndelylyy] = 1; 

} else 

-^"^ ndelylyyl + + ; 

} 

/* update penalty for del in y seq; 
-iri * favor new del over ongong del 

^ */ 

if (endgaps 1 1 ndelx < MAXGAP) { 

if (coll[yy-l] - »nsO > = delx) { 

delx = colllyy-l] - (insO+insl); 
25 ndelx = 1; 

} else { 

delx -= insl; 
ndelx+ + ; 

} 

if (coUlyy-n - (insO + insl) > - delx) { 
delx = colllyy-lj - (insO+insl); 
ndelx = 1; 

} else 

ndelx+ + ; 

> 



/* pick the maximum score; we're favoring 
* mis over any del and delx over dely 
*/ 
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Table 1 (cont') 

...nw 

id = XX - yy + lenl - 1: 

if (mis > = delx && mis > = delylyyj) 

colllyyl = mis: 
else if (delx > = delylyyj) { 

coU[yy] = delx: 

ij = dxfidj.ijmp; 

if (dxlidJ.jp.nlOl && (!dna .| | (ndelx > = MAXJMP 
&& XX > dxlid).jp.x(ij)+MX) 1 1 mis > dx[id).score+DINSO)) { 
dx[id].ijmp4- +; 
if + >= MAXJMP) { 
writejmps(id); 
ij dx{id].ijmp = 0; 
dx[id]. offset = offset: 

offset +— si2eof(stnict jmp) + sizeof(offset); 

} 

} 

clx(id].jp.n[ij] = ndelx; 
dx(id].jp.x[ij) = xx; 
dx{idl.score = delx; 

} 

else { 

coll[yy] = delylyyl; 
ij = dx(id].ijmp; 

if (dxlidJ.jp.nlOl && (!dna 1 1 (ndelylyyj > = MAXJMP 

&&XX > dx{id].jp.xlijl+MX) |.| mis > dxlid) .score +DINSO)) { 

dx[id].ijmp++; 

if (++ij >= MAXJMP) { 

writejmps(id); 

ij = dxlid]. ijmp = 0; 

dxlid]. offset = offset; 

offset + = sizeof (struct jmp) + sizeof (offset); 

} 

} 

dxlid] Jp.nlij] = -ndelylyyj; 
dxlid] .jp.xlij] = XX ; 
dx[id]. score = delylyy]; 

if (XX = = lenO && yy < lenl) { 
/* last col 
♦/ 

if (endgaps) 

colllyy] insO+insl*(lenl-yy); 
if (colllyyl > smax) { 

smax = colllyyl; 

dmax — id; 

} 

1 

} 

if (endgaps && xx < lenO) 

coniyy-l]-= insO+insl*(lenO-xx); 
if (coUlyy-l] > smax) { 

smax = colllyy-1]; 

dmax = id; 

} 

tmp = colO; coIO = coll ; coll = tmp; 

} 

(void) free((char ♦)ndely); 
(void) free((char *)dely); 
(void) free((diar *)colO); 
(void) free((char *)coll); 

Page 4 of nw.c 
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/* 
♦ 



10 



* primO " only rouiine visible ouisitle ihis module 

* 

* eeimatO -- trace back best path, count inaiches: priiitO 

* pr alignO -- print alignment of described in array pU: prtntO 

* Su-mpblockO - dump a block of lines v^ith numbers, stars: pr.al.gnQ 

* n.imsf^ - DUi out 3 number line: dumpblockO 

* ;«Se() - put out a line (nan«, [num], seq, [num]): dumpblockO 

* starsO - 'put a line of stars: dumpblockO 

* siripnameO - strip any path and prefix from a seqname 



15 iWnclude "nw.h* 



#defmeSPC 3 

Mefme P UNE 256 /* maximum output line / 
IT^Z P'SPC 3 /* space between name or num and seq */ 



20 



^define P^SPC 

extern _dayl261I261; 
int 
FILE 



^len- /* set output line length */ 

*fj^/ /* output file ♦/ 



25 prime 

^ int Ix, ly, firstgap. lastgap; /* overlap */ 



print 



30 



if ((fx = fopen(onie, "w")) === 0) { 

^printf(stderr,-%s: can't write %s\n", prog, ofile); 

cleanup(l); 

LintfCfx first sequence: %s (length - %d)\n". namex[0] lenO); 
SntfS: -<second sequence: %s (length = %d)\n". namex[ll, lenl); 



35 olen = 60; 

ix = lenO; 
ly = lenl; 

firstgap ^ lasigap = 0; 

if (dmax < lenl - 1) { /* leading gap m x */ 
4Q pplO].spc = firstgap = lenl - dmax - i; 

ly -= pplOJ.spc; 

Leif(dmax>lenl.l){ /* leading gap in y */ 
pplU-spc = firstgap = dmax - (lenl - 1), 
45 Ix -= ppUl.spc; 

if (dmaxO < lenO - 1) { /* trailing gap in x */ 
lastgap = lenO - dmaxO -1; 
Ix -== lastgap; 

Le if (dmaxO > lenO - 1) { /* trailing gap in y 
lastgap = dmaxO - (lenO - 1); 
ly -= lastgap; 

55 getmat(lx, ly, firstgap, lastgap); 

pralignO; 

} 
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Table 1 (conV) 

I* 

* trace back ihe best path, count matches 
♦/ 

static 

5 getmaidx, ly. firstgap, lastgap) gCtmat 
int Ix. ly: f* "core" <minus endgaps) */ 

int firstgap. lastgap; /* leading trailing overlap */ 

{ 

int nm, iO, il, sizO, sizl; 

10 char outxI32]; 

double pet; 
register nO» nl; 

register char ' '^pO, *pl ; 

15 /* get total matches, score 

*/ 

iO = il = sizO = sizl = 0; 
pO = seqx[0] + ppID-spc; 
pi = seqx[l] + pp[OJ.spc; 
20 nO = pp[ll.spc + 1; 

nl = pp[0].spc +1; 

nm = 0; 

while ( *pO && ♦pi ) { 
25 if (SizO) { 

pi + + ; 
nH-+; 
sizO— ; 

} 

30 elseif (sizl) { 

pO+ + ; 
nO+ + ; 
sizl—; 

} 

35 else { 

if (xbni[*pO-'A*]&xbm[*pl-'A'j) 

nm + + ; 
if (nO++ == pp[0].x[iO]) 

SizO = pp[0].n[iO++]; 
40 if (nl + + pp[l].xfil]) 

sizl = pp[ll.n(ii + +]; 

pO+ + ; 
pl + +; 



45 } 



} 



/* pet homology: 

* if penalizing endgaps. base is the shorter seq 

* else, knock off overhangs and lake shorter core 

50 */ 

if (endgaps) 

Ix = (lenO < lenl)? lenO : lenl; 

else 

Ix = (Ix < ly)? Ix : ly; 
55 pet = 100.*(double)nm/(double)lx; 

1primf(fx, "Vn"); 

fi>rintf(fx, " < %d match%s in an overlap of %d: %.2f percent simiiarily\n", 
nm, (nm == 1)? : "es", Ix, pet); 

60 
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T^hlo 1 (conf) 



fprimf(fx, - < gaps in *">«' sequetKe: gapx); 

if (gapx) { . (%d %s%s)" . ... 

(void) spr^^_^i^^ ^^^^^.^ -base":"residue". (ngapx = = D? • * ). 

fprimf(fx."%s% outx); 
fprintf(fx, -, gaps in second sequence: %d". gapy): 

if(gapy){ . „ . ■■ /<?rf«i%si" 

/vmid'V SDrintf(outx, (%0 tSiSTSs; , iv>""-"«"1- 
(vo.d) sp ^^^^^ ^^^^^ .base-:-residue-. (ngapy == D? • * >• 

fprintf(fx,"%s%outx); 

) 

t<S;c- %d (match = %d. mismatch = %d. gap penaUy = %d %d per base)Xn , 
smax. DMAT. DMIS. DINSO, DINSl); 

else 

'C<Z^: %<! (Dayhoff PAM 250 matrix, gap penaUy = %d ^ %d per residuONn". 
smax, PINSO. PlNSl); 
if (endgaps) 

fiprimf(fx, «.c%« rifiht endcap: %d %s%sVn", 

" < endgaps penalized, left endgap: %d %s%s, "gm enag p 
firstgap (dna)? "base" : "residue-, (firsigap = = 1 - ^ ; 
Sap (dna)? "base" : "residue", (lastgap = D? • s ), 



...getmat 



else 



fprintf(fx. " < endgaps not penaUzed\n"); 



} 



40 



static 
static 
static 
static 
static 
static 
static char 
static char 
static char 
static char 



nm; 

Imax; 

iil21; 

nc[21; 

ml2]; 

sizl21; 

*psl21; 

*po[21; 



/* matches in core - for checking */ 

/* lengths of stripped file names */ 

/* jmp index for a path *f 

I* number at start of current line ♦/ 

J* currem elem number for gappmg / 

/* ptr to current element */ 
/* ptr to next output char slot */ 



ouimiP^UNEl; /* output line ♦/ 
starlP^lNEl; /* set by starsO / 



45 



50 



55 



print alignment of described in struct path ppU 
*/ 

static 
pralignO 
{ 



60 



int 
int 

register 
for 0 = 



nn; 
more; 

i: 



/* char count */ 



0, Imax = 0; i < 2; i+ +) { 
nn = stripname(namex[il); 

if (nn > Imax) 

Imax = nn; 

ncUl = 1; 
nili] = I; 
sizlil = ijin = 0; 
pslil = scqxlil; 
poUl = outli]; 



> 



pr^align 
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Table 1 (conV) 

for (nn. n. = 0, more =l: more: ){ ...pr>ign 
for (i = more = 0: i < 2; i++) { 
/* 

* do wc have more of ihis sequence? 
*/ 

if (!*psli]) 

continue: 



} 

} 



more+ + ; 

if (ppf i].spc) { /* leading space */ 
*po[il++ = ' 
pp[i].spc— ; 

M 

} 

else if (siz[i]) { /* in a gap */ 
*polil + + = 
siz[ij~: 

} 

else { /* we're putting a seq element 

*/ 

*po(i] = *ps[il; 
if (islower(*pstil)) 

*psli] = toupper(*ps(i]); 

po[i] 4- + ; 
ps{il+ + ; 

/* 

* are we at next gap for this seq? 
*/ 

if (m[i) == pp[il.x[ijli]]) { 
/* 

* we need to merge all gaps 

* at this location 
*/ 

sizm - ppm.n[ij(i] + + ); 
while (ni[i] == pp[i].x{ij[i]l) 

siz(il pp[ilnlijlij++]; 

} 

ni[ij+ + ; 

} 

if (+ +nn = = olen | | Imore && nn) { 
dumpblockO; 
for (i = 0; i < 2; 

po[il = oui[i]; 

nn = 0; 

} 



* dump a block of lines, including numbers, stars: pr_alignO 
*/ 

HblockO dumpblock 
{ 

register i: 

for(i = 0;i < 2:i++) 

Page 4 of nwpnm.c 
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...dumpblock 



10 



15 



(void) putc{*\n\ fx); 

if(i 0) 

num$(i); 

if (i = = 0&& *ouill]) 
sursO; 

putlme(i); 

if (i = = 0&& *ouilll) 
fprimUfx, star); 

if(i==l) 

nuins(i); 

} 

} 



= ••)){ 



20 



> 



/* 



* put out a number line: dumpblockO 
*/ 

static 
nums(ix) 



int 



ix; 



/* index in out[] holding seq line */ 



25 { 



char 
register 
register char 



nlinelP>lNE); 
*pn. *px. *py; 



30 



35 



40 



for (pn = mine, i = 0; i < Imax+P.SPC; + , pn++) 
for (i - nclixl, py = outlixl; -py; py + + > P«+ +> < 

if(*py == " II *py == 

*pn = ' 

""^^ if(i%10==0 II (i-=l&&nc[ixl !=!)){ 

j = (i < 0)? -i : i; 

for(px = pn;j;j/= 10» P'^") 
*px = j%lO + '0'; 

if (i < 0) 

*px = 

} 

else 



nums 



•■pn — 



45 



} 



> 



i+ + ; 



50 



} 



*pn == AC; 
nc[ix] = i; 

for (pn = mine; *pn; pn++) 
(void) puic(*pn. fx); 
(void)putc('\n', fx); 



55 /* 
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* put out a line (name, |numl. seq, Inum]): dumpblockO 
*/ 

static 
putline(ix) 



int 



ix; 



putline 
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Table 1 (cont*) 



putline 



int 

register char 



*px; 



forCpx = namexlix], i = 0; =^px && ♦px •: ;px++, i++) 

(void) putc(*px, fx); 
for (: i < Imax + P SPC; i+ +) 

(void) pulcC fx); 

/* these count from I : 

* ni[] is current element (from 1) 

* nc[] is number at start of current line 
*/ 

for (px = out[ixl: ♦px; px+ + ) 

(void) pmc(*px&0x7F. fx); 
(vold)putcC\n*. fx); 



♦ put a line of stars (seqs always in out[01, outll]): dumpblocIcQ 
♦/ 

static 



if (!*oul[0] I I (♦outIO] = =•'&& *(po[0]) - « • ') 1 1 
!*outtl] I I (*out[l] *(pollj) = =•')) 

return; 
px = sur; 

for (i = lmax+P_SPC; i; i-) 
*px++ ^ • '; 

for(pO = out[01, pi = oui(ll; ♦pO && *pl; pO++, pl + +) { 
if (isalpha(*pO) && isalpha(»pl)) { 



/* 



starsO 
{ 



Stars 



int 

register char 



*pO, *pl, cx. ♦px; 



if (xbm[^pO-'A')&xbml*pl-*A*]) { 
cx = •*•; 
nm+ + ; 




cx = 



else 

cx = 
♦px++ = cx; 



) 

*px++ - '\n'; 
•px = "VO*; 
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TablelJconO 



sir.p path or prefix from pn. return len: pr,align() 



*/ 

static 

5 siripname(pn) 



stripname 



I 



10 



15 



char 'pn; 



/* file name (may be path) */ 



register char *px. py» 
py = 0; 

for (px = pn: *px; px++) 
if (♦px '/•) 

py = px + 1; 

(void) strcpy(pn, py), 
retuni(strlen(pn)); 



} 



20 



25 



30 



35 



40 



45 



50 
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60 
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Table 1 rcont^) 



10 



15 



* cleanupO - cleanup any tmp file 

* getseqO - read in seq. sei dna. len, niaxlen 

* g callocO ~ callocO with error checkin 

* readjmpsO - get ihe good jmps. from imp file if necessary 

* writejinpsO - write a filled array of jmps to a tmp file: nwQ 
*/ 

^include "nw.h" 
/S^include <sys/file.h> 



char *jname = "/imp/homgXXXXXX' 
FILE *Q; 

I 

int cleanupO; 
long IseekO; 



/* tmp file for jmps */ 



/* cleanup tmp file */ 



20 



25 



30 
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* remove any tmp file if we blow 
*/ 

cleanup(i) 

int i; 

{ 

if (fj) 

(void) unlink(jname); 

exit(i); 

} 

* read, return ptr to seq. set dna, len, maxlen 

* skip lines starting with * < or * > ' 

* seq in upper or lower case 
*/ 

char * 

geiseq(file, len) 

char *file; 
int *len; 



/* file name */ 
/* seq len */ 



{ 



char 

register char 

int 

FILE 



line[1024]. *pseq; 
*px, *py; 
natgc, tlen; 
*fp; 



cleanup 



getseq 



if ((fp = fopen(file/r")) == 0) { 

fprinlf(stderr/%s: can'i read %s\n\ prog, file); 

exit(l); 

} 

tlen = naigc = 0; 

while (fgets(Hne, 1024, fp)) { 

ifCline == || *line || *Hne == '>') 

continue; 
for (px = line; ♦px I = 'Vn'; px+ +) 

if (isupper(*px) 1 1 islower(*px)) 
ilen+ + ; 

if ((pseq = malloc((unsigned)(tlen+6))) ^= 0) { ^ ^ , „ , n ^ 

fprimf(siderr/%s: mallocO failed lo gel %d bytes for %s\n . prog, ilen+6, file); 

exitd); 

} 



pseqIO] = pseqll) = pseq[2] = pseq[3) = XC; 
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Table 1 (cont^) 

py = pseq + 4; 
*len = tlen: 
rewind(fp); 

^ while (fgetsOine. 1024, fp)) { . 

tf(*!tne-=';-ll*line==*< iriine-= >) 

continue; 

for (px - line; *px !- 'W: px++) { 
in if (isupper(*px)) 

*py++ = *px: 
else if (islower(*px)) 

*py++ - ioupper(*px); 

if (indexCATGCU -.npy-l))) 
natgc+ +: 

} 

*py++ = 

*py - '\0'; 
20 (void) fdose(<p); 

dna = natgc > (tlen/3); 
r€turn{pseq+4); 

} 

25 char * 

c calloc(msg, nx. sz) 

char *msg; /* program, calling rou ine */ 

Int nx. sz; /* number and size of elements */ 

30 ^ char *P^* *callocO; 

if ((px = canoc((unsigned)nx. (unsigned)sz)) = = 0) { 

^^^""'^^ fprintf(stderr, "%s: g.callocQ failed %s(n=%d. sz=%d)\n\ prog. msg. nx. sz); 
exit(l); 

} 

} 

return(px); 



...getseq 



g_caUoc 



40 



> 

gel final jmps from dxO or .mp file, set ppll- reset dmax: it«inO 



readjmps 

readjmpsO 

int W = 

int siz, iO, il; 

register i*], xx; 
50 tf (5) { 

(void) fclose(fj); 

if ((fd = openCjname, O_RD0NLY, 0)) < 0) { 

fprinttXstderr, " %s: can't openQ %s\n", prog, jname); 

cleanup(l); 

55 } 



for (i = iO = il = 0, dmaxO = dmax, xx = lenO; : i + { 



while (I) ^ ^ dxidmaxj.ijmp; j > = 0 && dx(dmax).jp.xljl > = xx; j-) 



60 
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Table 1 (conV) 

...readjmps 

if < 0 && dxidmaxj.offsei &&<]){ 

(void) lseek(fd. dx(dmax). offset. 0); 

(void) read(fd. (char *)&dx[dmaxl.jp. sizeof(struct jmp)); 

(void) readd'd. (char *)&dx(dmax]. offset, si2eof(dxldmax). offset)); 

dx(dmaxl.ijmp = MAXJMP-1; 

} 

else 

breaii; 



10 } 

if (1 > = JMPS) { 

fprinif(stderr, "%s: too many gaps in alignmeniXn". prog); 

cle3nup(l); 

} 

15 ifO> = 0){ 

siz dx[dmax].jp.nUl: 
XX = dxfdmaxl.jp.xUl; 
dmax + = siz; 

if (siz < 0) { /* gap in second scq */ 

20 ppll].n[il] = -siz; 

XX + = siz; 

/* id = XX - yy + lenl - i 
*/ 

pp(l].x(il] = XX - dmax + lenl - 1; 

25 gapy+ + ; 

ngapy -= siz; 

/* ignore MAXGAP when doing endgaps */ ^ - x>iAvnAP^ 

siz = (-siz < MAXGAP 1 1 endgaps)? -siz : MAXGAP; 

il + 4-; 

else if (siz > 0) { /* gap m first seq */ 
pplO].n(iO] = siz; 
pp[0].x[i01 = xx; 
gapx + + ; 

35 ngapx + = siz; 

/* Ignore MAXGAP when doing endgaps */ , . w a * « 

siz = (siz < MAXGAP 1 1 endgaps)? siz : MAXGAP; 

iO++; 

} 

40 } 

else 

break; 

} 

45 /* reverse die order of jmps 

*/ 

for(j=0, iO-:j < iO;j+ + ,iO-){ 

i = PPlOl.nUl: PPlOl.nOl = pp[0].n{iO); pplO).n[iO] = i; 
i '= pplOl-xOJ; PPlOJ.xlj] = PPlO].x[iO]: ppIO].x[iO] = i; 

50 } 

for(j =0, U-;j < il; j + + » { 

i = ppin.nUl; pp[ll.nUl = PPlU nlil]; pplU-nlil] = i; 
i =s ppUl-xIjl; pplH.xUl = PPlU xlil]; pp[l].x(ill = i; 

} 

55 if(fd>-0) 

(void) close(fd); 

if <fj) { 

(void) unlink (jname); 
fi = 0; 

60 offset = 0; 

> 

) 
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TflKlP 1 iconV) 

*/ 

5 wriiejinps(ix) 

int it: 

char »mktemp(); 
10 if(!0){ 



} 



25 



30 
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" ^'"''^Sderr^s: can'. rnktempO %sW . P-g. jname): 
cleanup(l); 



15 = %^rXl;r:-;i«; f write %sW. prog. jnan«); 



exit(l); 

} 
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Table 2 

pj^Q XXXXXXXXXXXXXXX (Length = 15 amino acids) 

Comparison Protein XXXXXYYYYYYY (Unglh = 12 amino acids) 

% amino acid sequence identity = 

(the number of identically matching amino acid residues between the two polypeptide sequences as determined 
by ALIGN-2) divided by (the total number of amino acid residues of the PRO polypeptide) = 

5 divided by 15 = 33.3% 
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(Leneth = 10 amino acids) 
XXXXXXXXXX <'-''"8tn 

Pl^O XXXXXYYYYYYZZYZ (Length = 15 amino acids) 

Comparison Protem 

5 % amino acid sequence ideality = 

.cid residues between the two polypeptide sequences as determined 
number of identically matchmg ammo ac~ ^^^^^^^^^ ^ 

by AUGN-2) divided by (the total number of am.no 

10 5 divided by 10 = 50% 
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Table 4 

PRO-DNA NNNNNNNNNNNNNN (Length = 14 nucleotides) 

Comparison DNA NNNNNNLLLLLLLLLL (Length = 16 nucleotides) 

5 % nucleic acid sequence identity = 

(the number of identically matching nucleotides between the two nucleic acid sequences as determined by 
ALlGN-2) divided by (the total number of nucleotides of the PRO-DNA nucleic acid sequence) = 

10 6 divided by 14 = 42.9% 
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Tables 

NNNNNNNNNNNN (length = 12 nucleotides) 

HNA NNNNLLLVV (^"gth = 9 nucleotides) 

Comparison DNA 

5 % nucleic acid sequence identity = 

AUON.» «v.« — - of 
10 4 divided by 12 = 33.3% 
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li Composiiions and Methods of ihe Invention 

A. Fuli-Lenath PRO PolvpeDtides 

The present invention provides newly ideniificdand isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PRO polypeptides. In particular, cDNAs encoding various PRO 
polypeptides have been identified and isolated, as disclosed in further detail in the Examples below. It is noted 
that proteins produced in separate expression rounds may be given different PRO numbers but the UNQ number 
is unique for any given DNA and the encoded protein, and will not be changed. However, for sake of 
simplicity, in the present specification the protein encoded by the full length native nucleic acid molecules 
disclosed herein as well as all further native homologues and variants included in the foregoing defmition of 
PRO. will be referred to as "PRO/number". regardless of their origin or mode of preparation. 

As disclosed in the Examples below, various cDNA clones have been deposited with the ATCC. The 
actual nucleotide sequences of those clones can readily be determined by the skilled artisan by sequencing of the 
deposited clone using routine methods in the art. The predicted amino acid sequence can be determined from 
the nucleotide sequence using routine skill. For the PRO polypeptides and encoding nucleic acids described 
herein, Applicants have identified what is believed to be the reading frame best identifiable with the sequence 
information available at the time. 

1. Full-length PRQ1800 P olvpeptides 

Using the WU-BLAST2 sequence alignment computer program, it has been found that a ponion of the 
full-length native sequence PRO1800 (shown in Figure 2 and SEQ ID NO:2) has certain amino acid sequence 
identity with the human Hep27 protein (HE27^HUMAN). Accordingly, it is presently believed that PRO1800 
disclosed in the present application is a newly identified Hep27 homolog and possesses activity typical of that 
protein. 

2. FulMeneth PRQS39 Polvpeptides 

Using the WU-BLAST2 sequence alignment computer program, it has been found that a portion of the 
full-length native sequence PR0539 (shown in Figure 4 and SEQ ID NO:7) has certain amino acid sequence 
identity with a portion of a kinesin-related protein from Drosophila melanogaster (AF019250_1). Accordingly, 
it is presently believed that PR0539 disclosed in the present application is a newly identified member of the 
Hedgehog signaling pathway protein family and possesses activity typical of the Drosophila Cosial-2 protein. 

3. Full-ieneth PR0982 Polvpeptides 

As far as is known, the DNA5770O-14O8 sequence encodes a novel secreted factor designated herein 
as PR0982. Although, using WU-BLAST2 sequence alignment computer programs, some sequence identities 
with known proteins were revealed. 

4. Fu»-lgn^h PR01434 Polypeptides 

Using the WU-BLAST2 sequence alignment computer program, it has been found that a ponion of the 
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I n o«H <iFn ID NO: 13) has certain amino acid sequence 

PR01434 disclosed in the present application is a newiy la 
of the nel protein family. 

c Full IrnHh P R01«63 Po lypeptides 

run 1i nrth PPOI^^^ Pnlypeotides 
Usmg WU-BLAST2 seque g ^^^^ ^^^^^^^ .^^^^^ ^.^ ^ 

487 of PR019n (Shown .n F.gure 14 an SEQ rD > ^.p^senUybeHeved 
.osHo.phospna.sedesi^a.e.in.eDay~^ 

thai PR01917 disclosed in the present application is a newly men 

^«,«m5itir activiiv typical of inositol phosphatases. 
15 and may possess enzymatic aciivuy lyy^^ 

7 v»H.lpn Pth PR AT«^« polypeptides 

; . a,e^;;;^i^^I^ence a^^gnlent computer program. U has been found that a pomon of the 
Usmg the ^^ ^^^^^^ NO:28) has certain amino acid sequence 

fuU-iength native -^'-^^'^^^^^ ^ ,,,,, , presently believed that PR01868 

20 identity with the human A33 antigen prote. P W 1 4, ) ^^^^^^^ ^^^^ 

.^losedinthepresentapplicationisanewlytdeoT^^^^^^^^ 
expressionpattemstypicaloftheA33ant.genprotem. ThePR0186»P ypep 
^„„en. of inflammatory diseases as describe! above and colorectal cancer. 

,3 s. E.aB.n.i!LP^^ ^^^^^ , 

The DNA77631-2537 clone was isolated from a human aortic ^k,»7.a,, 2537 

sequence encodes a novel factor designated herem as PR03434, using 

sequence ;.„„,:tiP« to anv known proteins were revealed. 

computer program, no significam sequence identities to any Kno p 

30 

^ ^ "o^nuter programs it has been found that a fiill-length native 

I isineWU-BLASra sequence ahgnmem computer programs, u 

1 . 20 SEO ID NO 26) has certain amino acid sequence identity with the amino acid 
seque«:e PR01927 (Figure 20. ^^^^^^ ,„.HeDayhoff database. Accordingly, it is presently believed 
sequence of theprotein designated AB00C^2 J ^ ,,yeosyltransferase family 

35 that PR01927 disclosed in the presem application is a newiy men 
of proteins and may possess glycosylation activity. 
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B. PRO Poivppptide Variants 

In addition to ihe fuU-lenglh native sequence PRO polypeptides described herein, it is contemplated that 
PRO variants can be prepared. PRO variants can be prepared by introducing appropriate nucleotide changes into 
the PRO DNA, and/or by synthesis of the desired PRO polypeptide. Those skilled in the art will appreciate that 
amino acid changes may alter posi-translational processes of the PRO, such as changing the number or position 
5 of glycosylation sites or altering the membrane anchoring characteristics. 

Variations in the native full-length sequence PRO or in various domains of the PRO described herein, 
can be made, for example, using any of the techniques and guidelines for conservative and non-conservative 
mutations set forth, for instance, in U.S. Patent No. 5,364,934. Variations may be a substitution, deletion or 
insertion of one or more codons encoding the PRO that results in a change in the amino acid sequence of the 

10 PRO as compared with the native sequence PRO. Optionally the variation is by substitution of at least one amino 
acid with any other amino acid in one or more of the domains of the PRO. Guidance in determining which 
amino acid residue may be inserted, substituted or deleted without adversely affecting the desired activity may 
be found by comparing the sequence of the PRO with that of homologous known protein molecules and 
minimizing the number of amino acid sequence changes made in regions of high homology. Ammo acid 

15 substitutions can be the result of replacing one amino acid with another amino acid having similar structural 
and/or chemical properties, such as the replacement of & leucine with a serine, i.e., conservative amino acid 
replacements. Insertions or deletions may optionally be in the range of about 1 to 5 amino acids. The variation 
allowed may be determined by systematically making insertions, deletions or substitutions of amino acids in the 
sequence and testing the resulting variants for activity exhibited by the full-length or mature native sequence. 

20 PRO polypeptide fragments are provided herein. Such fragments may be truncated at the N-terminus 

or C-terminus, or may lack internal residues, for example, when compared with a full length native protein. 
Certain fragments lack amino acid residues that are not essential for a desired biological activity of the PRO 
polypeptide. 

PRO fragments may be prepared by any of a number of conventional techniques. Desired peptide 
25 fragments may be chemically synthesized. An alternative approach involves generating PRO fragments by 
enzymatic digestion, e.g., by treating the protein with an enzyme known to cleave proteins at sites defmed by 
particular amino acid residues, or by digesting the DNA with suitable restriction enzymes and isolating the 
desired ^agment. Yet another suitable technique involves isolating and. amplifying a DNA fragment encoding 
a desired polypeptide fragment, by polymerase chain reaction (PCR). Oligonucleotides that define the desired 
30 termini of the DNA fragment are employed at the 5' and 3' primers in the PCR. Preferably, PRO polypeptide 
fragments share at least one biological and/or immimological activity with the native PRO polypeptide disclosed 
herein. 

In particular embodiments, conservative substitutions of interest are shown in Table 1 under the heading 
of preferred substitutions. If such substitutions result in a change in biological activity, then more substantial 
35 changes, denominated exemplary substitutions in Table 6, or as further described below in reference to amino 
acid classes, are introduced and the products screened. 
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Table 6 





Original 




^esiQuc 


5 


Ala (A) 




Arg (R) 




Asn (IN) 




Asp (D) 




Cys (C) 


10 


Gin (Q) 




Glu (E) 




Gly (G) 




His (H) 




He (I) 


15 






Leu(L) 




Lys (K) 




Mel (M) 


20 


Phe (F) 




Pro (P) 




Ser (S) 




Thr (T) 




Trp (W) 


25 


Tyr (Y) 




Val (V) 



Exemplary 
giihstitmions 

val; leu; ile 

lys; gin; asn 
gin; his; lys; arg 
glu 

ser 
asn 
asp 

pro; ala 

asn; gin; lys; arg 
leu; val; met; ala; phe; 
norleucine 
norleucine; ile; val; 

met; ala; phe 
arg; gin; asn 

leu; phe; ile 

leu; val; ile; ala; tyr 

ala 
thr 
ser 

tyr; phe 

trp; phe; thr; ser 
ile; leu; met; phe; 
ala; norleucine 



gin 
glu 



arg 



leu 



Preferred 
<;tihstitutions 

val 
lys 



ser 
asn 
asp 
ala 



leu 

ile 
arg 

leu 
ala 
thr 
ser 



tyr 



phe 
leu 
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DNA. 

Scanning amino acid analysis can also be employed lo identify one or more amino acids along a 
contiguous sequence. Among the preferred scanning amino acids are relatively small, neutral amino acids. Such 
amino acids include alanine, glycine, serine, and cysteine. Alanine is typically a preferred scanning amino acid 
among this group because it eliminates the side-chain beyond the beta-carbon and is less likely to alter the main- 
5 chain conformation of the variant (Cunningham and Wells, Science. 244; 1081-1085 (1989)]. Alanine is also 
typically preferred because it is the most common amino acid. Further, it is frequently found in both buried and 
exposed positions [Creighton, The Proteins , (W.H. Freeman & Co.. N.Y.); Chothia. J. Mol. Biol., 150:1 
(1976)]. If alanine siibstitution does not yield adequate amounts of variant, an isoteric amino acid can be used. 

10 C. Modifications of PRO 

Covalent modifications of PRO are included within the scope of this invention. One type of covalent 
modification includes reacting targeted amino acid residues of a PRO polypeptide with an organic derivatizing 
agent that is capable of reacting with selected side chains or the N- or C- terminal residues of the PRO. 
Derivatization with bifunctional agents is useful, for instance, for crosslinking PRO to a water-insoluble support 

15 matrix or surface for use in the method for purifying anti-PRO antibodies, and vice- versa. Commonly used 
crosslinking agents include, e.g., l,l-bis(dia2oaceiyl)-2-phenyleihane, glutaraldehyde, N-hydroxysuccinimide 
esters, for example, esters with 4-a2idosalicylic acid, homobifunctional imidoesters, including disuccinimidyl 
esters such as 3,3'-dithiobis(succinimidylpropionate), bifunctional ihaleimides such as bis-N-maleimido-1 ,8- 
octane and agents such as methyl-3-((p-azidophenyl)dithio]propioimidate. 

20 Other modifications include deamidation of glutaminyl and asparaginyl residues to the corresponding 

glutamyl and aspartyl residues, respectively, hydroxylation of proline and lysine, phosphorylation of hydroxyl 
groups of seryl or threonyl residues, melhylaiion of the a-amino groups of lysine, arginine. and histidine side 
chains [T.E. Creighton, Proteins: Structure and Molecular Properties. W.H. Freeman & Co., San Francisco, 
pp. 79-86 (1983)], acetylation of the N-terminal amine, and amidation of any C-terminal carboxyl group. 

25 Another type of covalent modification of the PRO polypeptide included within the scope of this 

invention comprises altering the native glycosylation pattern of the polypeptide. "Altering the native 
glycosylation pattern" is intended for purposes herein to mean deleting one or more carbohydrate moieties found 
in native sequence PRO (either by removing the imderlying glycosylation site or by deleting the glycosylation 
by chemical and/or enzymatic means), and/or adding one or more glycosylation sites that are not present in the 

30 native sequence PRO. In addition, the phrase includes qualitative changes in the glycosylation of the native 
proteins, involving a change in the nature and proportions of the various carbohydrate moieties present. 

Addition of glycosylation sites to the PRO polypeptide may be accomplished by altering the amino acid 
sequence. The alteration may be made, for example, by the addition of, or substitution by, one or more serine 
or threonine residues to the native sequence PRO (for O-linked glycosylation sites). The PRO amino acid 

35 sequence may optionally be altered through changes at the DNA level, particularly by mutating the DNA 
encoding the PRO polypeptide at preselected bases such that codons are generated that will translate into the 
desired amino acids. 
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D. Preparation of PRO 

The description below relates primarily to production of PRO by cuUuring cells transformed or 
iransfected with a vector containing PRO nucleic acid. It is. of course, contemplated that alternative methods, 
which are well known in the art, may be employed lo prepare PRO. For instance, the PRO sequence, or 
portions thereof, may be produced by direct peptide synthesis using solid-phase techniques Isee, e.g., Stewart 
5 et al Solid-Phase Peptide Synthesis. W.H. Freeman Co.. San Francisco, CA (1969); Merrifield, J. Am. Chem. 
Soc . 85:2149-2154 (1963)]. In vitro protein synthesis may be performed using manual techniques or by 
automation. Automated synthesis may be accomplished, for instance, using an Applied Biosystems Peptide 
Synthesizer (Foster City. CA) using manufacmrer's instructions. Various portions of the PRO may be 
chemically synthesized separately and combined using chemical qr enzymatic methods to produce the full-length 
10 PRO. 

1. Isolation of DNA Encoding PRO 
DNA encoding PRO may be. obtained from a cDNA library prepared from tissue believed to possess 
the PRO mRNA and to express it at a detectable level. Accordingly, human PRO DNA can be conveniently 
15 obtained from a cDNA library prepared from human tissue, such as described in the Examples. The PRO- 
encoding gene may also be obtained from a genomic library or by known synthetic procedures (e.g. . automated 
nucleic acid synthesis). 

Libraries can be screened with probes (such as antibodies to the PRO or oligonucleotides of at least 
about 20-80 bases) designed to identify the gene of interest or the protein encoded by it. Screening the cDN A 

20 or genomic library with the selected probe may be conducted using standard procedures, such as described in 
Sambrook et al.. Molecular Cloning: A Laboratory Manual (New York: Cold Spring Harbor Laboratory Press. 
1989). An alternative means to isolate the gene encoding PRO is to use PCR methodology (Sambrook et al., 
supra: Dieffenbach et al.. PCR Primer: A Laboratory Manual (Cold Spring Harbor Laboratory Press, 1995)]. 
The Examples below describe techniques for screening a cDNA library. The oligonucleotide sequences 

25 selected as probes should be of sufficient length and sufficiently unambiguous that false positives ar€ minimized. 
The oligonucleotide is preferably labeled such that it can be detected upon hybridization to DNA in the library 
being screened. Methods of labeling are well known in the art, and include the use of radiolabels like "P-labeled 
ATP, bioiinylation or enzyme labeling. Hybridization conditions, including moderate stringency and high 
stringency, are provided in Sambrook et al., supra. 

30 Sequences identified in such library screening methods can be compared and aligned to other known 

sequences deposited and available in public databases such as GenBank or other private sequence databases. 
Sequence identity (at cither the amino acid or nucleotide level) within defined regions of the molecule or across 
the full-length sequence can be determined using methods known in the art and as described herein. 

Niicleic acid having protein coding sequence may be obtained by screening selected cDN A or genomic 

35 libraries using the deduced amino acid sequence disclosed herein for the first time, and, if necessary, using 
conventional primer extension procedures as described in Sambrook et al.. supra, to detect precursors and 
processing intermediates of mRNA that may not have been reverse-transcribed into cDNA. 



76 



10 



PCT/US99/28634 

WO 00/36102 

^.„,^»,»^»c»-"U— ^^^^^ . 

SHES- . .„,„varvotic cell transformation are known to the ordinarily 

,kaiei».i»n.tor«».pte.C.Cl,.C.PU.. p „„^<«,h. The c*m» 

5 52:456-157 (1978) can be employed. General p typically carried out according to the 

methodofVanSolingeneial..kBacL.i^- ^^^^^ ^^^^^ niicromjection, 

(,„9). However, other methods for ..p^lycations. e.g.. polybrene. polyomithine. may 

e.ctroporation.hacterialprotopl.t^^^^^^^^^ J-^^^ ^^^^ ^ 

to also be used. -""^ ' 

g^^,^ 185:527-537 (1990) and Mansour et al.^^ ^ ^^^^^ .^^^^^ ^^^^^^^^ ^^^^ 

suitable host cells for cloning or «P--« ^^^^^^ ,„eh as Gram-negative 

or hiehereukaryote cells. Suitable prokaryoiesmciuoc 

Various £. coil strains are 

„ ol-positive organisms, for example, -^l^^;;^-;-^ coU X1776 (ATCC 31.537); coU 
25 PU^'cly available, such as £.co«KUstram MM^^ Other ' suitable prokaryotic host ells include 

s^in W3110 (ATCC 27.325) and K5 772 (AT ^^^^^^^^^^ ^^^^^^ ^^^^^^ 

En^erobacteriaceae such as EscHencH,a, e.g ^ • ^^^^^^^ ^ ^ ^ 

e.g.. Saim.i.e/to WW'-''"""' S^^^'"'"' • ^ ^.^^^^^^ ^66.710 published 12 April 1989). 

subiUis and B. tichemformis (e.g. . B. Uchemfonms ^^^^^^ juustrative rather than limiting. 

30 P««d««on« such as P. aeruginosa, and ,.33, „„^on host strain for ^^^^^ 
3^W3n0isonepartic.ariyp^-— 

ON A product fermentattons. Pre^rably ^ ^^^^^ ^^^.^ ^^^^.^ ^^^^^ 

e«„.p,e. strain W3110may be modtfied to ffectage ^^^ ^^^^^ 

.othehost.w..hexamplesofsuchhostsmcludmg£.c..W3 W3 110 strain 27C7 

35 ; W3nO strain 9B.. which has the ^^^^ ^^T/S V-).69...Po.pr^^ E. coU 

<ATCC55.244),whichhasthecomplete genotype ''''^ f^' ..,P o^r ..,7 
W3n0 strain 37D6. Which has the complete genotype , on. P-i p/u,. £i5 



77 



wo 00/36102 PCT/US99/28634 

ilvG kan'\ E. colt W31I0 strain 40B4, which is strain 37D6 with a non-kanamycin resistant degP deletion 
mutation; and an E. coli strain having mutant periplasmic protease disclosed in U.S. Patent No. 4.946,783 issued 
7 August 1990. Alternatively, in vitro methods of cloning, e.g. , PGR or other nucleic acid polymerase reactions, 
are suitable. 

In addition to prokaryotes, eukaryotic microbes such as filamentous fungi or yeast are suitable cloning 
5 or expression hosts for PRO-encoding vectors. Saccharomyces cerevisiae is a commonly used lower eukaryotic 
host microorganism. Others include Schizosaccharomyces pombe {BG2iC\iznAl^viT%t, Nature, 290: 140 [1981]; 
EP 139,383 published 2 May 1985);. Kluyveromyces hosts (U.S. Patent No. 4,943.529; Fleer et al., 
Bio/Technology. 9:968-975 (1991)) such as, e.g., AT. toc//5(MW98-8C, CBS683, GBS4574; Louvencouri et al., 
J. BacterioL . 154(2):737-742 [1983]), K.Jragi lis (ATCC 12,424), K. bulgaricus (ATCC 16,045). /C. wickeramii 

10 (ATCC 24.178), K, wallii (ATCC 56,500), K. drosophilarum (ATCC 36,906; Van den Berg et al., 
Bio/Technology. 8: 135 (1990)), K. thermotolerans , and K. marxianus; yarroma (EP 402,226); Pichia pastoris 
(EP 183,070; Sreekrishnaet al., J. Basic Microbiol., 28:265-278 [1988]); Candida; Trichoderma reesia (EP 
244,234); Neurospora crassa (Case et al., Proc. Natl. Acad. Sci. USA . 76:5259-5263 [1979]); Schwanniomyces 
such as Schwanniomyces occidentalis (EP 394,538 published 31 October 1990); and filamentous fungi such as, 

15 e.g., Neurospora, Penicillium, Tolypocladium (WO 91/00357 published 10 January 1991), and Aspergillus \ios,%s 
such as A. nidulans (Ballance et al„ Biochem. Biophvs. Res. Commun.. 112:284-289 [1983]; Tilbum et al.. 
Gene, 26:205-221 [iQg^]; VMfnni>i al , Pmc Natl. Acad. Sci. USA . 81: 1470-1474 [19841) and A. nigeriKcWy 
and Hynes, EMBO J. . 4:475-479 [1985]). Methyloiropic yeasts are suitable herein and include, but are not 
limited to, yeast capable of growth on methanol selected from the genera consisting of Hansenula, Candida, 

20 Kloeckera, Pichia. Saccharomyces, Torulopsis, and Rhodotorula. A list of specific species that are exemplary 
of this class of yeasts may be found in C. Anthony, The Biochem istry of Methvlotroohs. 269 (1982). 

Suitable host cells for the expression of glycosylated PRO are derived from multicellular organisms. 
Examples of invertebrate cells include insect cells such as Drosophila S2 and Spodoptera Sf9, as well as plant 
cells. Examples of useful mammalian host cell lines include Chinese hamster ovary (CHO) and COS cells. 

25 More specific examples include monkey kidney CVl line transformed. by SV40 (COS-7, ATCC CRL 1651); 
human embryonic kidney line (293 or 293 cells subcloned for growth in suspension culture, Graham et al., J:_ 
Gen Virol. . 36:59 (1977)); Chinese hamster ovary cells/-DHFR (CHO, Urlaub and Chasin, Proc. Natl. Acad. 
Sci. USA . 77:4216 (1980)); mouse Sertoli cells (TM4. Mather, Biol. Renrod.. 23:243-251 (1980)); human lung 
cells (W138, ATCC CCL 75); human liver cells (Hep G2, HB 8065); and mouse mammary tumor (MMT 

30 060562, ATCC CCL51). The selection of the appropriate host cell is deemed to be within die skill in the art. 

3. Selection and Use of a Rcolicable Vector 
The nucleic acid (e.g., cDNA or genomic DNA) encoding PRO may be inserted into a replicable vector 
for cloning (amplification of the DNA) or for expression. Various vectors are publicly available. The vector 
35 may, for example, be in the form of a plasmid, cosmid, viral particle, or phage. The appropriate nucleic acid 
sequence may be inserted into the vector by a variety of procedures. In general, DNA is inserted into an 
appropriate restriction endonuclease site(s) using techniques known in the art. Vector components generally 
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promoters such as the tac promoter [deBoer et al., Proc. Natl. Acad. Sci. USA. 80:21-25 (1983)]. Promoters 
for use in bacterial systems also will contain a Shine-Daigarno (S.D.). sequence operably linked to the DNA 
encoding PRO, 

Examples of suitable promoting sequences for use with yeast hosts include the promoters for 3- 
phosphoglycerate kinase (Hiizeman et al., J. Biol. Chem. . 255:2073 (1980)] or other glycolytic enzymes [Hess 
5 et al.. J. Adv. Enzvme Reg.. 7:149 (1968); Holland. Biochemistry . 17:4900 (1978)], such as enolase. 
giyceraldehyde-3-phosphaie dehydrogenase, hexokinase,pyruvatedecarboxylase.phosphofructokinase, glucose- 
6-phosphate isomerase, 3-phosphoglycerate mutase, pyruvate kinase, triosephosphateisomerase.phosphoglucose 

isomerase, and glucokinase. 

Other yeast promoters, which are inducible promoters having the additional advantage of transcription 

10 controlled by growth conditions, are the promoter regions for alcohol dehydrogenase 2, isocytochrome C. acid 
phosphatase, degradative enzymes associated with nitrogen metabolism, metallothionetn, glyceraldehyde-3- 
phosphaie dehydrogenase, and enzymes responsible for maltose and galactose utilization. Suitable vectors and 
promoters for use in yeast expression are further described in EP 73,657. 

PRO transcription from vectors in mammalian host cells is controlled, for example, by promoters 

15 obtained from the genomes of viruses such as polyoma virus, fowlpox virus (UK 2,21 1 .504 published 5 July 
1989), adenovirus (such as Adenovirus 2), bovine papUloma virus, avian sarcoma virus, cytomegalovirus, a 
retrovirus, hepatiiis-B virus and Simian Virus 40 (SV40), from heterologous mammalian promoters, e.g., the 
aciin promoter or an immunoglobulin promoter, and from heat-shock promoters, provided such promoters are 
compatible with the host cell systems. 

20 Transcription of a DNA encoding the PRO by higher eukaryoies may be increased by inserting an 

enhancer sequence into the vector. Enhancers are cis-acting elements of DNA, usually about from 10 to 300 
bp, that act on a promoter to increase its transcription. Many enhancer sequences are now known from 
mammalian genes (globin. elastase, albumin, a-fetoprotein, and insulin). Typically, however, one will use an 
enhancer from a eukaryotic cell virus. Examples include the SV40 enhancer on the late side of the replication. 

25 origin (bp l(X)-270), the cytomegalovirus early promoter enhancer, the polyoma enhancer on the late side of the 
replication origin, and adenovirus enhancers. The enhancer may be spliced into the vector at a position 5' or 
3' to the PRO coding sequence, but is preferably located at a site 5' from the promoter. 

Expression vectors used in eukaryotic host cells (yeast, fungi , insect, plant, animal, human, or nucleated 
cells from other multicellular organisms) will also contain sequences necessary for the termination of 

30 transcription and for stabilizing the mRNA. Such sequences are commonly available from the 5* and, 
occasionally 3*, untranslated regions of eukaryotic or viral DNAs or cDNAs. These regions contain nucleotide 
segments transcribed as polyadenylaied fragments in the untranslated portion of the mRNA encoding PRO. 

Still other methods, vectors, and host cells suitable for adaptation to the synthesis of PRO in 
recombinant vertebrate cell culture are described in Gething et al.. Nature . 293:620-625 (1981); Mantei et al., 

35 Nature. 281 :40-46 (1979); EP 1 17,060; and EP 1 17,058. 
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The full-length native sequence PRO gene, or portions thereof, may be used as hybridization probes 
for a cDNA library to isolate the full-length PRO cDNA or to isolate still other cDNAs (for instance, those 
encoding naturally-occurring variants of PRO or PRO from other species) which have a desired sequence identity 
to the native PRO sequence disclosed herein. Optionally, the length of the probes will be about 20 to about 50 
bases. The hybridization probes may be derived from at least partially novel regions of the full length native 
nucleotide sequence wherein those regions may be determined without undue experimemation or from genomic 
sequences including promoters, enhancer elemems and introns of native sequence PRO. By way of example, 
a screening method will comprise isolating the coding region of the PRO gene using the known DNA sequence 
to synthesize a selected probe of about 40 bases. Hybridisation probes may be labeled by a variety of labels, 
including radionucleotides such as «P or '^S. or enzymatic labels such as alkaline phosphatase coupled to the 
probe via avidin>T>iotin coupling systems. Labeled probes having a sequence complementary to that of the PRO 
gene of the present invention can be used to screen libraries of human cDNA. genomic DNA or mRNA to 
determine which members of such libraries the probe hybridizes to. Hybridization techniques are described in 

further detail in the Exanq>les below. 

Any EST sequences disclosed in the present application may similarly be employed as probes, using 

the methods disclosed herein. 

Other useful fragments of the PRO nucleic acids include anusense or sense oligonucleotides comprising 
a singe-stranded nucleic acid sequence (either RNA or DNA) capable of binding to target PRO mRNA (sense) 
or PRO DNA (antisense) sequences. Antisense or sense oligonucleotides, according to the presem invention, 
comprise a fragmem of the coding region of PRO DNA. Such a fragment, generally comprises at least about 14 
nucleotides, preferably from about 14 to 30 nucleotides. The ability to derive an antisense or a sense 
oligonucleotide, based upon a cDNA sequence encoding a given protein is described in, for example, Stein and 
Cohen /Cancer Res. 48:2659. 1988) and van der Krol et al. ( PiffTwhn'ques 6 :958. 1988). 

Binding of antisense or sense oligonucleotides to target nucleic acid sequences results in the formation 
of duplexes that block transcription or translation of the target sequence by one of several means, including 
enhanced degradation of the duplexes, premature termination of transcription or translation, or by other means. 
The antisense oligonucleotides thus may be used to block expression of PRO proteins. Antisense or sense 
oligomicleotidcs further comprise oligonucleotides having modified sugar-phosphodiester backbones (or other 
sugar linkages, such as those described in WO 91/06629) and wherein such sugar linkages are resistant to 
endogenous nucleases. Such oligonucleotides with resistant sugar linkages are stable in vivo (i.e.. capable of 
resisting enzymatic degradation) but retain sequence specificity to be able to bind to target nucleotide sequences. 

Other examples of sense or antisense oligonucleotides include those oligonucleotides which are 
covalenUy linked to organic moieties, such as those described in WO 90/10048. and other moieties that increases 
affuii^ of the oligonucleotide for a target nucleic acid sequence, such as poly-(L-lysine). Further still, 
inteicalatmg agents, such as ellipticine. and alkylating agents or metal complexes may be attached to sense or 
antisense oligonucleotides to modify binding specificities of the antisense or sense oligonucleotide for the target 
nucleotide sequence. 



82 



PCTAJS99/28634 

WO 0006102 .. 

u introduced inio a cell containing the target nucleic ac.d 
Antisense or sense oligonucleotides n,ay be 'n--*-^ caPO.ntediated DNA transfec.ion. 

sequence an. gene transfer .e..od. including ^^^^ ^„ ^ . 

electroporation. or by using "^^'^y;"^'^ ^^^^^^ ^^^^ A cell contatning the targe, nucleic 

a„tisenseors«,seoligonucleotidets.nserted.ntoasu.tab .„^,,„,«Wv.. Suitable retroviral 

..uence is contacted ..b ^ ^ ' ^^^"^^'"^ 

nrv: -^^^ ---^ ^^^^^ ^^^^^ " 

derived from M-MuLV), or uic 

Al««»0«l».»«'«"»"''^°''^ , " ^^b.d In WO 90/10448. Tl.. 

^ 35 » lens*. ^» « »»» " ^''.'r, ^ ^, ^ ,0 i. K b«» to 

length, about 80 bases m length, about » 

about 100 bases in length, or ntore. ^ identification 

The probes may also be employed in PGR tecmuq 

of closely related PRO coding sequences^ ^ ^^^^^^^ ^y^,,^^on probes for mapping 

^-^-'■'''^r"::;rarfoTthe gene^c analysis of individuals with genetic disorders. The 
Ute gene which encodes that PRO and for g ^ ^ ^^^^^^^^^ ^ ^^^^^ ^^^^^^ ^ ^^^^^ 

^.eleotide sequences provided ^--^y.r^^Z. Unleage analysis against Icno,^ chromosomal marlcers. 
using known techniques, such as in situ hyoria 

and hybridization screening with libraries. ^^^^ ^^^^^ ^^^^ ^^^p.,, ,,ere 

30 When the coding sequences for PRO en P ^ ^^^^ ^^^^^ ^^^^^^^^^ .^^^^^ ,^ 

0. PRO is a re^ptor). *e PRO c^ be used m assays . J .^^^^^^^^^ ^ ^ ,,,„,fied. 

^.g interaction. By such methods, inh....^^^^^ 

P^i,.i„volvedinsuchbindinginteract.o scan is^^^^^^^ ^ ^^^^^ ^^^^^^ ^^^^^^ 

^ agonists of the binding '^^^'f^;- '^^^^^^ mimic the biological activity of a native PRO or 

35 Screeningassayscanbedesignedtofmd ^^^^^^ ^^^^^^^^ 

a^torforPRO. --"^"^ ^^^^^ identifying small molecule dn.g ^^^^^^^^ Small 
chemical libraries, making them particularly suitable 



83 



wo 00/36102 PCT/US99/28634 

molecules coniemplaied include syniheiic organic or inorganic compounds. The assays can be performed in a 
variety of formats, including protein-protein binding assays, biochemical screening assays, immunoassays and 
cell based assays, which are well characterized in the art. 

Nucleic acids which encode PRO or its modified forms can also be used to generate either transgenic 
animals or "knock out" animals which, in turn, are useful in the development and screening of therapeutically 

5 useful reagents. A transgenic animal (e.g.. a mouse or rat) is an animal having cells that contain a transgene. 
which transgene was introduced into the animal or an ancestor of the animal at a prenatal, e.g., an embryonic 
stage. A transgene is a DNA which is integrated into die genome of a cell from which a transgenic animal 
develops. In one embodiment. cDNA encoding PRO can be used to clone genomic DNA encoding PRO in 
accordance with established techniques and the genomic sequences used to generate transgenic animals that 

10 contain cells which express DNA encoding PRO- Methods for generating transgenic animals, particularly 
animals such as mice or rats, have become conventional in the art and are described, for example, in U.S. Patent 
Nos. 4,736,866 and 4.870,009. Typically, particular cells would be targeted for PRO transgene incorporation 
with tissue-specific enhancers. Transgenic animals that include a copy of a transgene encoding PRO introduced 
into the germ line of the animal at an embryonic stage can be used to examine the effect of increased expression 

15 of DNA encoding PRO. Such animals can be used as tester animals for reagents thought to confer protection 
from, for example, pathological conditions associated with its overexpression. In accordance with this facet of 
the invention, an animal is treated with the reagent and a reduced incidence of the pathological condition, 
compared to untreated animals bearing the transgene, would indicate a potential therapeutic intervention for the 
pathological condition. 

20 Alternatively, non-human homologues of PRO can be used to construct a PRO "knock out" animal 

which has a defective or altered gene encoding PRO as a result of homologous recombination between the 
endogenous gene encoding PRO and altered genomic DNA encoding PRO introduced into an embryonic stem 
cell of the animal. For example. cDNA encoding PRO can be used to clone genomic DNA encoding PRO in 
accordance with established techniques. A ponion of the genomic DNA encoding PRO can be deleted or 

25 replaced with another gene, such as a gene encoding a selectable marker which can be used to monitor 
integration. Typically, several kilobases of unaltered flankmg DNA (both at the 5* and 3' ends) are included 
in the vector [see e.g., Thomas and Capecchi, CeH, 51:503 (1987) for a description of homologous 
recombination vectors]. The vector is introduced into an embryonic stem cell line (e.g., by electroporation) and 
cells in which the introduced DNA has homologously recombined with the endogenous DNA are selected [see 

30 e.g., U et al„ Cell. 69:915 (1992)]. The selected cells are then injected into a blastocyst of an animal (e.g., 
a mouse or rat) to form aggregation chimeras [see e.g., Bradley, in Teratocarcinomas and Embryonic Stem 
Cells: A Practical Approach, E. J. Robertson, ed. (IRL. Oxford, 1987). pp. 1 13152]. A chimeric embryo can 
then be implanted into a suitable pseudopregnant female foster animal and the embryo brought to term to create 
a "knock out" animal. Progeny harboring the homologously recombined DNA in their germ cells can be 

35 identified by standard techniques and used to breed animals in which all cells of the animal contain the 
homologously recombined DNA. Knockout animals can be characterized for instance, for their ability to defend 
against certain pathological conditions and for their development of padiological conditions due to absence of 
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The PRO polypeptides described herein may also be employed as therapeutic agents. The PRO 
polypeptides of the present invemion can be formulated according to known methods to prepare pharmaceutically 
useful compositions, whereby the PRO product hereof is combined in admixture with a pharmaceutically 
acceptable carrier vehicle. Therapeutic formulations are prepared for storage by mixing the active ingrediem 
having the desired degree of purity with optional physiologically acceptable carriers, excipients or stabilizers 
5 n?>.n,inc.nn-.. Ph;.rm.r<....ic.l Scienccs 16th edition. Osol. A. Ed. (1980)), in the form of lyophilized 
formulations or aqueous solutions. Acceptable carriers, excipiems or stabilizers are nontoxic to recipients at the 
dosages and concentrations employed, and include buffers such as phosphate, citrate and other organic acids; 
amioxidants including ascorbic acid; low molecular weight (less than about 10 residues) polypeptides; proteins, 
such as scrum albumin, gelatin or immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone, amino 
10 acids such as glycine, glutamine. asparagine, arginine or lysine; monosaccharides, disaccharides and other 
carbohydrates including glucose, mannose. or dextrins; chelating agents such as EDTA; sugar alcohols such as 
mannitol or sorbitol; salt-forming counterions such as sodium; and/or nonionic surfactants such as TWEEN™. 
PLURONICS™ or PEG . 

The formulations to be used for in vivo administration must be sterile. This is readily accomplished by 
15 filtration through sterile filtration membranes, prior to or following lyophilization and reconstitution. 

Therapeutic compositions herein generally are placed into a container having a sterile access port, for 
example, an intravenous solution bag or vial having a stopper pierceable by a hypodermic injection needle. 

The route of administration is in accord with known methods, e.g. injection or infusion by intravenous, 
intraperitoneal, intracerebral, intramuscular, intraocular, intraarterial or intralesional routes, topical 

20 administration, or by sustained release systems. 

Dosages and desired drug concentrations of pharmaceutical compositions of the present invention may 
vary depending on the particular use envisioned. The determination of the appropriate dosage or route of 
administration is well within the skill of an ordinai7 physician. Animal experiments provide reliable guidance 
for the determination of effective doses for human therapy. Interspecies scaling of effective doses can be 

25 performed following the principles laid down by Mordemi. J. and Chappell. W. "The use of interspecies scaling 
in toxicokinetics" In Toxicokinetics and New Drug Development, Yacobi et al., Eds.. Pergamon Press, New 
York 1989, pp. 42-96. 

When in vivo administration of a PRO polypeptide or agonist or antagonist thereof is employed, nonnal 
dosage amounts may vary from about 10 ng/kg to up to 100 mg/kg of mammal body weight or more per day, 

30 preferably about 1 pgncg/day to 10 mg/kg/day, depending upon the route of administration. Guidance as to 
particular dosages and methods of delivery is provided in the literature; see. for example. U.S. Pat. Nos. 
4,657.760; 5.206,344; or 5,225.212. It is anticipated that different formulations will be effective for different 
treatment compounds and different disorders, that administration targeting one organ or tissue, for example, may 
necessitate delivery in a manner different from that to another organ or tissue. 

35 Where sustained-release administration of a PRO polypeptide is desired in a formulation with release 

characteristics suiuble for the treatmem of any disease or disorder requiring administration of the PRO 
polypeptide, microencapsulation of the PRO polypeptide is contemplated. Microencapsulation of recombinant 
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If the candidate compound interacts with but does not bind to a particular PRO polypeptide encoded by 
a gene identified herein, its interaction with that polypeptide can be assayed by methods well known for detecting 
protein-protein interactions. Such assays include traditional approaches, such as. e.g., cross-linking, co- 
immunoprecipitation. and co-purification through gradients or chromatographic columns. In addition, protein- 
protein interactions can be monitored by using a yeast-based genetic system described by Fields and co-workers 

5 (Fields and Song, ^lat..re ^London). 340:245-246 (1989); Chien et al., proc. Natl. Acad. Sci. USA . 88:9578- 
9582 (1991)) as disclosed by Chevray and Nathans. Pror Nail. Acad. Sci. USA, 89: 5789-5793 (1991). Many 
transcriptional activators, such as yeast GAL4. consist of two physically discrete modular domains, one acting 
as the DNA-binding domain, the other one functioning as the transcription-activation domain. The yeast 
expression system described in the foregoing publications (generally referred to as the "two-hybrid system") 
10 takes advantage of this property, and employs two hybrid proteins, one in which the target protein is fused to 
the DNA-binding domain of GAL4. and another, in which candidate activating proteins are fiised to the 
activation domain. The expression of a GALl-tecZ reporter gene under control of a GAL4-activaied promoter 
depends on leconstitution of GAL4 activity via protein-protein interaction. Colonies containing interacting 
polypeptides are detected with a chromogenic substrate for {J-galactosidase. A complete kit 

15 (MATCHMAKER™) for identifying protein-protein interactions between two specific proteins using the two- 
hybrid technique is commercially available from Clontech. This system can also be extended to map protein 
domains involved in specific protein interactions as well as to pinpoint amino acid residues that are crucial for 
these interactions. 

Compounds that interfere with the interaction of a gene encoding a PRO polypeptide identified herein 
20 and other intra- or extracellular coraponems can be tested as follows: usually a reaction mixmre is prepared 
containing the product of the gene and the intra- or extracellular componem under conditions and for a time 
allowing for the imeraction and binding of the two products. To test the ability of a candidate compound to 
inhibit binding, the reaction is run in the absence and in the presence of the lest compound. In addiUon. a 
placebo may be added to a third reaction mixture, to serve as positive control. The binding (complex formation) 
25 between the test compound and the intra- or extracellular component present in the mixture is monitored as 
described hereinabove. The formation of a complex in the control reaction(s) but not in the reaction mixture 
containing the test compound indicates that the test compound interferes with the interaction of the test compound 
and its reaction fianner. 

To assay for antagonists, the PRO polypeptide may be added to a cell along with the compound to be 
30 screened for a particular activity and the ability of the compound to inhibit the activity of interest in the presence 
of the PRO polypeptide indicates that the compound is an antagonist to the PRO polypeptide. Alternatively, 
antagonists may be detected by combining the PRO polypeptide and a potential amagonist with membrane-bound 
PRO polypeptide receptors or recombinant receptors under appropriate conditions for a competitive inhibition 
assay. The PRO polypeptide can be labeled, such as by radioactivity, such that the number of PRO polypeptide 
35 molecules bound to the receptor can be used to determine the effectiveness of the potemial antagonist. The gene 
encoding the recq>ior can be identified by numerous methods known to those of skill in the art, for example, 
ligand panning and FACS sorting. Coligan ct al.'. Current Protocols in Immun.. 1(2): Chapter 5 (1991). 
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polypeptide. When antisense DNA is used, oligodeoxyribonucleotidesderived from the translation-initiation site, 
e.g.. between about -10 and + 10 positions of the target gene nucleotide sequence, are preferred. 

Potential antagonists include small molecules that bind to the active site, the receptor binding site, or 
growth factor or other relevant binding site of the PRO polypeptide, thereby blocking the normal biological 
activity of the PRO polypeptide. Examples of small molecules include, but are not limited to. small peptides 
5 or peptide-like molecules, preferably soluble peptides, and synthetic non-peptidyl organic or inorganic 
compounds. 

Ribozymes are enzymatic RNA molecules capable of catalyzing the specific cleavage of RNA. 
Ribozymesact by sequence-specific hybridization to the complementary target RNA. followed by endonucleolytic 
cleavage. Specific ribozyme cleavage sites within a potential RNA target can be idemified by known techniques. 
10 For further details see. e.g.. Rossi. Current Biologv. 4:469-47 1 (1994). and PCX publication No. WO 97/3355 1 

(published September 18, 1997). 

Nucleic acid molecules in triple-helix formation used to inhibit transcription should be single-stranded 
and composed of deoxynucleotides. The base composition of these oligonucleotides is designed such that it 
promotes triple-helix formation via Hoogsteen base-pairing rules, which generally require sizeable stretches of 
15 purines or pyrimidines on one strand of a duplex. For further details see. e.g., PCT publication No. WO 
97/33551, Jwpra. 

These small molecules can be identified by any one or more of the screening assays discussed 
hereinabove and/or by any other screening techniques well known for those skilled in the art. 

20 F. Anti-PRO Antibodies 

The present invemion fiirther provides anii-PRO antibodies. Exemplary amibodies include polyclonal, 
monoclonal, humanized, bispecific, and heieroconjugate antibodies. 

1. Polvclonal Antibodies 

25 The anti-PRO antibodies may comprise polyclonal antibodieis. Methods of preparing polyclonal 

amibodies are known to the skilled artisan. Polyclonal antibodies can be raised in a mammal, for example, by 
one or more injections of an immunizing agent and. if desired, an adjuvam. Typically, the immunizing agem 
and/or adjuvant will be injected in the mammal by multiple subcutaneous or intraperitoneal injections. The 
immunizing agent may include the PRO polypeptide or a fusion protein thereof. It may be useful to conjugate 

30 the immunizing agent to a protein known to be immunogenic in the mammal being immunized. Examples of 
such immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum albumin, bovine 
thyroglobulin. and soybean tiypsin inhibitor. Examples of adjuvants which may be employed include Freund's 
complete adjuvam and MPL-TDM adjuvant (monophosphoryl Lipid A, synthetic trehalose dicorynomycolate). 
The immunization protocol may be selected by one skilled in the art without undue experimentation. 
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2. Monoclonal Antibodies 
The anti-PRO antibodies may. alternatively, be monoclonal antibodies. Monoclonal antibodies may be 
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and sequenced using conventional procedures (e.g., by using oligonucleotide probes that are capable of binding 
specifically to genes encoding the heavy and light chains of murine antibodies). The hybridoma cells of the 
invention serve as a preferred source of such DNA. Once isolated, the DNA may be placed into expression 
vectors, which are then transfected into host cells such as simian COS cells. Chinese hamster ovary (CHO) cells, 
or myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the synthesis of monoclonal 

5 antibodies in the recombinant host cells. The DNA also may be modif.ed. for example, by substituting the 
coding sequence for human heavy and light chain constant domains in place of the homologous murine sequences 
(U.S. Patent No. 4.816.567; Morrison el al., SHfiia] or by covalently joining to the immunoglobulin coding 
sequence all or part of the coding sequence for a non-immunoglobulin polypeptide. Such a non-immunoglobulin 
polypeptide can be substituted for the constant domains of an antibody of the invention, or can be substituted for 

10 the variable domains of one antigen-combining site of an antibody of the invention to create a chimeric bivalent 
antibody. 

The antibodies may be monovalem antibodies. Methods for preparing monovalent antibodies are well 
known in the art. For example, one method involves recombinant expression of immunoglobulin light chain and 
modified heavy chain. The heavy chain is truncated generally at any poim in the Fc region so as to prevem 
heavy chain crosslinking. Alternatively, the relevant cysteine residues are substituted with another amino acid 
residue or are deleted so as to prevent crosslinking. 

In vitro methods are also suitable for preparing monovalent antibodies. Digestion of antibodies to 
produce fragments thereof, particularly. Fab fragments, can be accomplished using routine techniques known 
in the art. 
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3, Human and Humatu ^ex] Antibodies 
The anii-PRO antibodies of the invention may further comprise humanized antibodies or human 
antibodies. Humanized forms of non-human (e.g.. murine) antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv. Fab, Fab". F(ab-), or other antigen-binding 
25 subsequences of antibodies) which contain minimal sequence derived from non-human immunoglobulin. 
Humanized antibodies include human immunoglobulins (recipient antibody) in which residues from a 
complementary determining region (CDR) of the recipient are replaced by residues from a CDR of a non-human 
species (donor antibody) such as mouse, rat or rabbit having the desired specificity, affinity and capacity. In 
some instances. Fv framework residues of the human immunoglobulin are replaced by corresponding non-human 

30 residues. Humanized antibodies may also comprise residues which are found neither in the recipient antibody 
nor in the imported CDR or. framework sequences. In general, the humanized antibody will comprise 
substantially all of at least one. and typically two. variable domains, in which all or substantially all of the CDR 
regions correspond to those of a non-human immunoglobulin and all or substantially all of the FR regions are 
those of a human immunoglobulin consensus sequence. The humanized antibody optimally also will comprise 

35 at least a portion of an immunoglobulin constant region (Fc), typically that of a human immunoglobulin (Jones 
etal..£ia!uie.m:522-525(1986);Riechmannetal., NaiSHS. 222:323-329 (1988): and Presta. Qm- Op- Struct. 

Biol.. 2:593-596(1992)]. 
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Aniibody variable domains with the desired binding specificities (aniibody-antigen combining sites) can 
be fused to immunoglobulin constant domain sequences. The fusion preferably is with an immunoglobulin 
heavy-chain constant domain, comprising at least part of the hinge. CH2. and CH3 regions. It is preferred to 
have the first heavy-chain constant region (CH 1 ) containing the site necessary for light-chain binding present in 
at least one of the fusions. DNAs encoding the immunoglobulin heavy-chain fusions and. if desired, the 
immunoglobulin light chain, are inserted into separate expression vectors, and are co-transfected into a suitable 
host organism. For further details of generating bispecific antibodies see, for example, Suresh et al.. Methods 

in Enzvmoloev, 12L:210 (1986). 

According to another approach described in WO 96/27011. the interface between a pair of antibody 
molecules can be engineered to maximize the percentage of heterodimers which are recovered from recombinant 
cell culture. The preferred interface comprises at least a part of the CHS region of an antibody constant domain. 
In this method, one or more small amino acid side chains from die interface of the first aniibody molecule are 
replaced with larger side chains (e.g. tyrosine or tryptophan). Compensatory "cavities" of identical or similar 
size to the large side chain(s) are created on the interface of the second antibody molecule by replacing large 
amino acid side chains with smaller ones (e.g. alanine or threonine). This provides a mechanism for increasing 
the yield of the heterodimer over other unwanted end-products such as homodimers. 

Bispecific antibodies can be prepared as fiill length antibodies or antibody fragments (e.g. F(ab*)2 
bispecific antibodies). Techniques for generating bispecific antibodies from antibody fragments have been 
described in the literature. For example, bispecific antibodies can be prepared can be prepared using chemical 

* 

linkage. Brennan er^/.. Science 229:81 (1985) describe a procedure wherein intact antibodies are proteolytically 
cleaved to generate F(ab')2 fragments. These fragments are reduced in the presence of the dithiol complexing 
agent sodium arsenite to stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab' 
fragments generated are then converted to thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB 
derivatives is then reconverted to the Fab*-thiol by reduction with mercaptoethylamine and is mixed with an 
equimolar amount of the other Fab*-TNB derivative to form the bispecific antibody. The bispecific antibodies 
produced can be used as agents for the selective immobilization of enzymes. 

Fab' fragments may be directly recovered from E. coli and chemically coupled to form bispecific 
antibodies. Shalaby et al., J. Exp. Med. 175:217-225 (1992) describe the production of a fully humanized 
bispecific antibody F(ab')2 molecule. Each Fab' fragment was separately secreted from E. coli and subjected 
to directed chemical coupling in vitro to form the bispecific antibody. The bispecific antibody thus formed was 
able to bind to cells overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic 
activity of human cytotoxic lymphocytes against human breast tumor targets. 

Various technique for making and isolating bispecific antibody fragments directly from recombinant cell 
culnire have also been described. For example, bispecific antibodies have been produced using leucine zippers. 
Kostelny et aL, J. Immunol. 148(5): 1547-1553 (1992). The leucine zipper peptides from the Fos and Jun 
proteins were linked to the Fab* portions of two different antibodies by gene fusion. The antibody hompdimers 
were reduced at the hinge region to form monomers and then re-oxidized to form the aniibody heterodimers. 
This method can also be utilized for the production of antibody homodimers. The "diabody" technology 
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d Sci USA 90-6444-6448 (1993) has provided an aliemaiive 
described by HolHnger ./ al. . Sisr Na.l ca . _ ^ heavy-chain variable domain 

.echanis. for .aKins bispeciHc anu^ V ^^^^J^^^ , ^ .on . allow pairi„.-.wee„ .he 
<V..>co.ec.ea.alish.cha.nva„ 

two domains on the same Cham. Accordmgly t ,,„,bv forming iwo antigen-binding sites. Another 

Tutt e. al. . UmnunoL 147:60 (1991). ^ polypeptide herein. 

H^mplarybispecincantibodtesj^^^^^^ 

- — CO. COS. COaS. or B.. or Pc receptors for IgO 
onaleulcocy^su^a^aT-n-^^^^ 

(FcYR).suchasFcvRI(CD64) Fcv ( ^.^.^^ „^ 

to the cell expressing the particular PRO polypep P ^ ^^^^ 

cytotoxic agents tocellswhiche.,ressa^^ P-^^^^^ 
, arm and an arm which binds a cytotoxic agem or a rad.onu ^^^^ ^^^^^ ^^^^^ 

or TETA. Another bispecif.c antibody of interest bmds the PRO polypept 



(TF). 

5 MPtPmconiur ""' Antibodies 



20 



25 



30 



3. H.^.I^.SniUim^^ Heteroconjugate 
„_on3..e^^«^^^^^^^ 
antibodiesarecomposedoftwocovalentlyj 4,676.980], and for tream^ent of HIV infectton 

— — ^TptosT 1— ated ^ the antibodtes may be prepared . .ro 
[WO 91/00360; WO 92/200373. EP 03089]. erosslinking agents. For 

those disclosed, for example, in U.S. Patent No. 4,676,980. 

. Jdesirablt;;^^^;^^ — ^ ~ ^ ^ Z : 

• - — ::;rwL: ^^^^^ - - - 

introduced into the Fc reg.on, thereby aUowtng ^^^^^^ ^^^^^^^ ^^^^ 

homodimeric antibody thus generated may have impr c) See Caron e,al.,L 

eomplement-mediated cel. .l.ing and antibody^ependent -^^Z'^:,^ Homodimeric antibodies 
^..^:n91-1193(1992)andSho..«^^^^^^^ 

withenhancedanti-tumoractivity may also be prepared ustngh ^^ ^^ ^^^^.^asdual 

Wolffe,./.£3n-lRSS-ldl.a:2560-25^^ Alternatwely.anant.bodycanb 
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Fc regions and may thereby have enhanced complement lysis and ADCC capabiliiies. See Stevenson ei aL. Ami^ 
r.nr^r HniP Design, 3: 219-230 (1989). 

7. Immunoconiueaies 
The invention also pertains to immunoconjugaies comprising an antibody conjugated to a cytotoxic agent 
5 such as a chemotherapeuiic agent, toxin {e.g. , an enzymatically active toxin of bacterial, fungal, plant, or animal 
origin, or fragments ihereoQ. or a radioactive isotope (i.e.. a radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have been described above. 
Enzymatically active toxins and fragments thereof that can be used include diphtheria A chain, nonbinding active 
fragments of diphtheria toxin, exotoxin A chain (from Pseudomonas aeruginosa), ricin A chain, abrin A chain, 
10 modeccin A chain, alpha-sarcin, Aleuriies fordii proteins, dianthin proteins. Phytolaca americana proteins 
(PAPl, PAPU. and PAP-S). momordica charaniia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, 
gelonin, milogellin. restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of radionuclides are 
available for the production of radioconjugated antibodies. Examples include -'-Bi, '^'I. ^^'In, and '^^Re. 
Conjugates of the antibody and cytotoxic agent are made using a variety of bifiinctional protein-coupling 
15 agents such as N-succinimidyl-3-(2.pyridyldiihiol) propionate (SPDP). iminothiolane (IT), bifunctional 
derivatives of imidoesters (such as dimethyl adipimidate HCL), active esters (such as disuccinimidyl suberate), 
aldehydes (such as glutareldehyde). bis-azido compounds (such as bis (p-azidobenzoyl) hexanediamine), bis- 
diazonium derivatives (such as bis-(p-diazoniumbenzoyl)-ethylenediamine). diisocyanaies (such as tolyene 2,6- 
diisocyanate), and bis-active fluorine compounds (such as 1 ,5-difluoro-2.4-dinitrobenzene). For example, a ricin 
20 inununoioxin can be prepared as described in Vitetta ei al. . Science, 238: 1098 (1987). Carbon- 14-labeled 1- 
isothiocyanatobenzyl-3-methyldiethylene iriaminepentaacetic acid (MX-DTPA) is an exemplary chelating agent 
for conjugation of radionucleotide to the antibody. See W094/1 1026. 

In another embodiment, the antibody may be conjugated to a "receptor" (such streptavidin) for 
utilization in tumor pretargeting wherein the antibody-receptor conjugate is administered to the patient, followed 
25 by removal of unbound conjugate from the circulation using a clearing agent and then administration of a 
"ligand" (e.g.. avidin) that is conjugated to a cytotoxic agent {e.g., a radionucleotide). 

8. Immunoliposomes 
The antibodies disclosed herein may also be formulated as immunoliposomes. Liposomes containing 
30 the antibody are prepared by methods known in the art, such as described in Epstein ei al., Proc. Natl. Acad. 
Sci. USA . 82: 3688 (1985); Hwang et aL, Proc. Natl Aca d. Sci. USA. 77: 4030 (1980); and U.S. Pat. Nos. 
4.485,045 and 4,544,545. Liposomes with enhanced circulation lime are disclosed in U.S. Patent No. 
5,013,556. 

Particularly useftil liposomes can be generated by the reverse-phase evaporation method with a lipid 
35 composition comprising phosphatidylcholine, cholesterol, and PEG-derivatizedphosphatidylethanolamine(PEG- 
PE). Liposomes are extruded through filters of defined pore size to yield liposomes with the desired diameter. 
Fab' fragments of the antibody of the present invention can be conjugated to the liposomes as described in Martin 
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0.7 286 288 (1982) Via a disulfide-interchangc reaction. A chemomcrapeutic agent 

81(19): 1484 (1989). 

antibodies are preferred. However, up inhibitory fragment that 

^.«...-.»-"-^--»-— — - '-^ » - - 

25 The fomulaiions to be used for m u\o au 

p^„ « - ^ ^^^^ ^ ^ , 

,„« of *^ " . ' .^a^u>e>. o, po„<v»,..,coh««). P«.y.«*. 

mic^sph^re. cpmp»»l of >««« .„d ,«0c «*.-glycoUc «M .»ble ..lease 

at 3TC, resulting in a loss of biological activity a. h 
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can be devised for stabilization depending on the mechanism involved. For example, if the aggregation 
mechanism is discovered to be iniermolecular S-S bond formation through thio-disulfideinierchange . stabilization 
may be achieved by modifying sulfhydryl residues, lyophilizing from acidic solutions, controlling moisture 
content, using appropriate additives, and developing specific polymer matrix compositions. 

5 G. Uses for an'i-PRO Antibodies 

The anti-PRO antibodies of the invention have various utilities. For example. anti-PRO antibodies may 
be used in diagnostic assays for PRO. e.g. . detecting its expression in specific cells, tissues, or serum. Various 
diagnostic assay techniques known in the art may be used, such as competitive binding assays, direct or indirect 
sandwich assays and immunoprecipitation assays conducted in either heterogeneous or homogeneous phases 
10 IZola. N>.>. r-""-' An.ihod» ^c. A M.,n...l »f Techniques. CRC Press. Inc. (1987) pp. 147-1581. The antibodies 
used in the diagnostic assays can be labeled with a detectable moiety. The detectable moiety should be capable 
of producing, either directly or indirectly, a detectable signal. For example, the detectable moiety may be a 
radioisotope, such as ^H. "C. «P. "S. or '^1. a fluorescent or chemiluminescent compound, such as fluorescein 
isothiocyanate. rhodamine. or luciferin, or an enzyme, such as alkaline phosphatase, beta-galactosidase or 

15 horseradish peroxidase. Any method known in the art for, conjugating the antibody to the detectable moiety may 
be employed, including those methods described by Hunter et al.. Nausre. 144:945 (1962); David et al.. 
Riochemistrv. 13:1014 (1974); Pain et al.. i in,m..nol. Meth.. 4Q:219 (1981); and Nygren, J. Histochem. and 

Cvtochem.. 20:407 (1982). 

Anti-PRO antibodies also are useful for the affinity purification of PRO from recombinant cell culture 

20 or natural sources. In this process, the antibodies against PRO are immobilized on a suiuble support, such a 
Sephadex resin or filter paper, using methods well known in the art. The immobilized antibody then is contacted 
widi a sample containing the PRO to be purified, and thereafter the support is washed with a suitable solvent that 
will remove substantially all the material in the sample except the PRO. which is bound to the immobilized 
antibody. Finally, the support is washed with another suitable solvent that will release the PRO from the 

25 antibody. 

The following examples are offered for illustrative purposes only, and are not intended to limit the scope 

of the present invention in any way. 

All patent and literature references cited in the prescm specification are hereby incorporated by reference 



30 



in their, enlirety. 



EXAMPLES 

Commercially available reagents referred to in the examples were used according to manufacturer's 
instructions unless otherwise indicated. The source of those cells identified in the following examples, and 
throughout the specification, by ATCC accession numbers is the American Type Culture Collection. Manassas. 

35 VA. 
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. 1 1, ■■■•■nf Mnvrl PnWr^r'^^^ andcDNA F-ncoding. 
^^^^^^^...,. ,..n.A.rMn_ in n.nMn Ide ^nfY Novel Pol p R 

^^^"^ . rprmseouences (including these™ signal sequence, if any) from about 

The extracellular domain (BCD) sequences (inciu FST databases The EST . 

• f,«n, the Swiss-Proi public database were used to search EST databases, 
osn known secreted protems from the bwiss rroi ijuu» iccopotm 
950 known secrc. v r^Rankl and proprietary databases (e.g. UFESEQ . 

-i,«h««s included public databases (e.g. , Dayhoff. GenBank), ano prop 

databases includea p The search was performed using the computer program BLAST or 

.ncyte Pharmaceuticals. Palo Alto. CA). The earch w ^ ^^^^^^^ 
BLAST-2 (Altschul et al.. M .,M . in F.nz.ymoio.y .266.460-480 (1996)) P 

f PCT *:eauences Those comparisons with a BLA5> i score oi v 

. /Phil r.reen University of Washington. Seattle. WA). 
sequences with the program "phrap (Ph.l Green. Umvers y ^^^^ ^^^^ 

Usin. this extracellular domain homology screen, consensus DNA sequences wee 

! rL EST sequences usmg phrap. In addition, the consensus DNA sequences obtained were 
,o the other tdemified EST sequences usmgp P ^„ extend the consensus 

often(butnotalways)extendedusingrepeatcdcyclesofBLAST or BLAST 2an p 

Based upo ^ .^^^^^ and for use as 

synthesized and used to .denttfy by PGR a cDNAhbrary forward and reverse PGR 

f f.,11 icneth coding sequence for a PRO poiypepttae. roi w^i 
probes to isolate a clone of the full-length coomg q ^ ^we a PGR product of about 100- 

c o^erallv ranee from 20 to 30 nucleotides and are often designed to give a PGR proauct 
primers generally range irom ^ . „ ^ „ hn in leneth In some cases, additional 

,000 bp in length. The probe sequences are typically 40-55 bp mjen^^ ^^er to screen 

„idesaresynthes^..n. 

Ausubel et al., Cuirenu22 olioomideotide and one of the primer pairs. 

The cDNA libraries used to isolate the cDNA cioncs w 

ine cL/i^rt r^;^„^ rA The cDN A was primed with 

- ~ ^» °1 N«.. 

, Nn,i «te linked with blunt to Sail hemikinased adaptors, cleavea 
15 oligo dT containmg a Not, sue. linked ^ ^^^^^ ^^^^^ ^^^^ ^ 

appropriateIybyge.e.ec.rophores.s.andc^^^^^^^ ^ 
pRKB or pRKD; pRK5B is a precursor of pRK5D that does noi 
253: 1278-1280 (1991)) in the unique Xhol and NotI sites. 

30 inuVLHUr "^""^^ Screening 

1 o,. r,,,.inn of oligo dT prim ed mNA library. 

n- GT(FHk 2) This RNA was used to generate an oligo dT primed cDNA library in the vector 
Diego. CA (Fast 2). Technologies. Gaithersburg. MD (Super Script Plasmid System). 

pRKSOusingreag^ts — 

" r::r:;:~vector. pRK30isacloningvector.athasansp6transcriptioninitiation 
1 followed by an Sfil restriction enzyme site preceding the Xhol/Notl cDNA Coning sites. 
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2. Preparation of random primeri cDNA library 

A secondary cDN A library was generated in order to preferentially represent the 5 ' ends of the primary 
cDNA clones. Sp6 RNA was generated from the primary library (described above), and this RNA was used to 
generate a random primed cDNA library in the vector pSST-AMY.O using reagents and protocols from Life 
Technologies (Super Script Plasmid System, referenced above). In this procedure the double stranded cDNA 

5 was sized to 500-1000 bp, linkered with blunt to NotI adaptors, cleaved with Sfil, and cloned into Sfil/Notl 
cleaved vector. pSST-AMY.O is a cloning vector that has a yeast alcohol dehydrogenase promoter preceding 
the cDNA cloning sites and the mouse amylase sequence (the mature sequence without the secretion signal) 
followed by the yeast alcohol dehydrogenase terminator, after the cloning sites. Thus. cDNAs cloned into this 
vector that are fused in frame with amylase sequence will lead to the secretion of amylase from appropriately 

10 transfected yeast colonies. 

3. Transformation and Detection 

DNA from the library described in paragraph 2 above was chilled on ice to which was added 
electrocompetent DHIOB bacteria (Life Technologies, 20 ml). The bacteria and vector mixture was then 

15 electroporaied as recommended by the manufacturer. Subsequently. SOC media (Life Technologies. 1 ml) was 
added and the mixture was incubated at 37°C for 30 minutes. The transformants were then plated onto 20 
standard 150 mm LB plates containing ampicillin and incubated for 16 hours (ST'C). Positive colonies were 
scraped off the plates and the DNA was isolated from the bacterial pellet using standard protocols, e.g. CsCl- 
gradient. The purified DNA was then carried on to the yeast protocols below. 

20 The yeast methods were divided into three categories: (1) Transformation of yeast with the 

plasmid/cDNA combined vector; (2) Detection and isolation of yeast clones secreting amylase; and (3) PCR 
an^lification of the insert directly from the yeast colony and purification of the DNA for sequencing and further 
analysis. 

The yeast strain used was HD56-5A (ATCC-90785). This strain has the following genotype: MAT 
25 alpha. ura3-52. leu2-3. Ieu2-112. his3-ll. his3-15. MAL^ S\JC\ GAL *. Preferably, yeast mutants can be 
employed fliat have deficient post-traislational pathways. Such mutants may have translocation deficient alleles 
m Jec71, sec72. sec62, with truncated secll being most preferred. Alternatively, antagonists (including 
antisense nucleotides and/or ligahds) which interfere with the normal operation of these genes, other proteins 
implicated in this post translation pathway (e.g.. SEC61p. SEC72p. SEC62p. SEC63p. TDJlp or SSAlp-4p) 
30 or the complex formation of these proteins may also be preferably employed in combination with the amylase- 
expressing yeast. 

Transformation was performed based on the protocol outlined by Gietz et al . , Nwl, A<;i(}, R??,. 22: 1425 
(1992). Transformed ceUs were then inoculated from agar into YEPD complex media broth (100 ml) and grown 
overnight at 30"C. The YEPD broth was prepared as described in Kaiser et al.. Methods in Yeast Qenetics. 
35 Cold Spring Harbor Press. Cold Spring Harbor. NY. p. 207 (1994). The overnight culture was then diluted to 
about 2 X 10' cells/ml (approx. ODeoo=0.1) into fresh YEPD broth (500 ml) and regrown to 1 x 10' cells/ml 
(approx. ODeoo=O.A^.S). 
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^ 1 u roith#*ri;bura MD) and transforming uin/\ u f*5» 

g„cl-4000, 10 mM Tris-HC. 1 mM EDTA. .00 mM . 42-C 
»„,„ mixed ami mcub««l 30-C «bU. .giu.mi. to 30 ^ 

r::::: ;::.=: - Hr s::r: r.--^ 

^lori tn the red dye (Rcaclive Red-120. Sigma) as per uic v 
plates at a final concentration of 0.15% (w/v), an 

100 mM final concentration). ^^^^.^^ ^^^.^ 150 mm plates) in 

The positive colonics .vere picked and streaked acr 
,3 ordertoo^tainwelUsolatedandidenUfiaHesinsle^^^^^^^^^ p.,. colonies were 

:=:::rr:rrr::;.aciear.^ 



directly. 



^ . po,,,,.. CO,™, wa. i».a«^. » "^^'J^..^ ^m, s„ra. fo, .*ae,«m 
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,» ^) m . S« P,«c. A, «» .m.c, » ^ ^ , 

^„sUo,m,me4ia,=.yamp,mad. A» .U,«. .1 -IM -O » ,„ ^ ^p.. (Pe,kin Em-,- 

^.^l^comal^ 0.5^^1.,—^^ 
Cetus); 2.5 ^l Kentaq buffer (Clontech). o.Z3 j*i 
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The sequence of reverse oligonucleotide 2 was: 

y CAn^-^ ^ Ar-Ar:rTATr,Arr ArrTnCACACCTGCAAATCCATT- 3' (SEQ ID NO:26) 

PCR was ihen performed as follows: 



a. 



b. 



3 cycles of: 



c. 



3 cycles of: 



d. 



25 cycles of: 



e. 



Denature 




S miniite<i 


Denature 


92^C, 


30 seconds 


Anneal 


59°C, 


30 seconds 


Extend 


72X, 


60 seconds 


Denature 


92°C, 


30 seconds 


Anneal 




30 seconds 


Extend 


72*'C, 


60 seconds 


Denature 


92'*C, 


30 seconds 


Anneal 


55**C, 


30 seconds 


Extend 


72*'C. 


60 seconds 


Hold 


4''C 





The underlined regions of the oligonucleotides annealed to the ADH promoter region and the amylase 
region, respectively, and amplified a 307 bp region from vector pSST-AMY.O when no insert was present. 
Typically, the first 18 nucleotides of the 5' end of these oligonucleotides contained annealing sites for the 
sequencing primers. Thus, the total product of the PCR reaction from an empty vector was 343 bp. However, 
signal sequence-fused cDNA resulted in considerably longer nucleotide sequences. 

Following the PCR, an aliquot of the reaction (5 fi\) was examined by agarose gel electrophoresis in 
a 1 % agarose gel using a Tris-Borate-EDTA (TBE) buffering system as described by Sambrook et al.. supra. 
Clones resulting in a single strong PCR product larger than 400 bp were further analyzed by DNA sequencing 
after purification with a 96 Qiaquick PCR clean-up column (Qiagen Inc., Chatsworth, CA). 



EXAMPLE 3 : Isolation of cDNA Clones Using Sig nal Algorithm Analysis 

30 Various polypeptide-encoding nucleic acid sequences were identified by applying a proprietary signal 

sequence fmding algorithm developed by Genentech, Inc. (South San Francisco. CA) upon ESTs as well as 
clustered and assembled EST fragments from public (e.g., GenBank) and/or private (LIFESEQ®, Incyte 
Pharmaceuticals. Inc., Palo Alto. CA) databases. The signal sequence algorithm computes a secretion signal 
score based on the character of the DNA nucleotides surrounding the first and optionally the second methionine 

35 codon(s) (ATG) at the 5*-end of the sequence or sequence fragment under consideration. The nucleotides 
following the first ATG must code for at least 35 unambiguous amino acids without any stop codons. If the first 
ATG has the required amino acids, the second is not examined. If neither meets the requirement, the candidate 
sequence is not scored. In order to determine whether the EST sequence contains an authentic signal sequence, 
the DNA and corresponding amino acid sequences surrounding the ATG codon are scored using a set of seven 

40 sensors (evaluation parameters) known to be associated with secretion signals. Use of this algorithm resulted 
in the identification of numerous polypeptide-encoding nucleic acid sequences. 
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5 PRO1800. 

prR orimers (forward and reverse) were synthesized: 

5-^aaacoa<»ao«:gcctcactooto ^ 



15 

PRO 1800. 



nf r,NA35672-2508 is shown in Figure 1 (SEQ ID NO:l). Clone 
The entire nuc.eoude sequence ^^/^^^J^^f ^ 
DN A35672-2508 contains a single open reading frame with an appare 

positions 3a-3S and ending at .e stop codon at ^^^^^^Z^^^ 
. PolypeP- precursor is .8 amino acids^on^^^^^ ^,,.of the.lHength 

PRO1800 sequence shown tn F.gure 2 <S^^ J^^^^^^^^^^ ^.^yeosy.aUon site from about amino acid 183 to 

about ammo actd 186. potential my ^^^^^ ^^.^^ ^^^^^ 

5 about amino acid 80 to about ammo acd 85. from about am . . ^^^^ ^^^^ acid 277 and a 

o^iH 1 » and from about ammo acid 272 to aooui anuiiw « 
amino acid 213 to about ammo acid 218 and trom aoo ^ . pione DNA35672- 

frnm about amino acid 276 to about ammo acid 278. Clone uisi^dd^ 
microbodies C-terminal targeting signal from about ammo 

. . Arrnn nprpmber 15 1998 and is assigned ATCC deposit no. ^ujj.^ 
2508 has been deposited wtth ATCC on December 15 WU-BLAST2 sequence 

1 • Hjivhoff database (version 35.45 bwisstToi :>j), & 

An analysis of the Dayhoff ^^.^^^ ^.^^.^.^^^ 

1 . c ,>f thi. fuU-leneth sequence shown m Figure 2 (:>iiy il» i^^/ 
iO alignmem analysis of the tuli lengm s. 4 , „ . „ n,«hoff ^ouences- HE27 HUMAN. 

.u DonisMift amino acid sequence and the following Dayhoff sequences. nii^»_ 

DHK2 STRVN and DHG1_BACME. 

35 E^AM£LE^: IsaiaUoa M'-T^NA nop^s Encodinp ti^.m^n PR0539 . described 
35 ECAMiL-- — to other EST sequences usmg phrap as described 

A consensus DNA sequence ^^^^^^^^ ^^^^^^ 

in Example 1 . This consensus sequence is herem designaiea 
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sequence shown, oligonucleotides were synthesized: 1) to identify by PGR a cDNA library that contained the 
sequence of inieresi. and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0539. 

RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue. DNA 
sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0539 (designated 
herein as DNA47465-1561 (Figure 3. SEQ ID NO:61; and the derived protein sequence for PR0539. 
5 The entire nucleotide sequence of DNA47465-1561 is shown in Figure 3 (SEQ ID NO:6). Clone 

DNA47465-1561 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 186-188 and ending at the stop codon at nucleotide positions 2676-2678 (Figure 3). The predicted 
polypeptide precursor is 830 amino acids long (Figure 4). The full-length PR0539 protein shown in Figure 4 
has an estimated molecular weight of about 95.029 daltons and a pi of about 8.26. Analysis of the ftill-length 
10 PR0539 sequence shown in Figure 4 (SEQ ID NO:7) evidences the presence of the following: leucine zipper 
pattern sequences from about amino acid 557 to about amino acid 578 and from about amino acid 794 to about 
amino acid 815, potential N-glycosylation sites from about amino acid 133 to about amino acid 136 and from 
about amino acid 383 to about amino acid 386 and a kinesin-related protein Kif-4 coiled coil domain from about 
amino acid 231 to about amino acid 672. Clone DNA47465-1561 has been deposited with ATCC on February 
15 9. 1999 and is assigned ATCC deposit no. 203661. 

An analysis of the Dayhoff database (version 35.45 SwissProt 35). using a WU-BLAST2 sequence 
alignment analysis of the full-length sequence shown in Figure 4 (SEQ ID NO:7), evidenced homology between 
the PR0539 amino acid sequence and the following Dayhoff sequences: AF019250_1. KIF4_MOUSE. 
TRHY_HUMAN. A56514, G02520. MYSP_HUMAN. AF041382_1. A45592. HS125H2_1 and HS6802_2. 

20 

EXAMPLE 6 : lynlation of cDN A clone s Encoding Human PR0982 

Use of the signal sequence algorithm described in Example 3 above allowed idenUftcation of a single 
Incyte EST sequence designated herein as Incyte EST cluster sequence no. 43715. This EST sequence was 
compared to a variety of EST databases which included public EST databases (e.g. , GenBank) and a proprietary 
25 EST DNA database (LIFESEQ™, Incyte Pharmaceuticals. Palo Alto, CA) to identify existing homologies. The 
homology search was performed using the computer program BLAST or BLAST2 (Altshul et al.. Methods in 
EnzvmolQgy 266:460-480 (1996)). Those comparisons resulting in a BLAST score of 70 (or in some cases 90) 
or greater that did not encode known proteins were clustered and assembled into a consensus DNA sequence with 
the program "phrap" (Phil Green. University of Washington. Seattle. Washington). The consensus sequence 
30 obtained therefrom is designated DNA56095. 

In light of an observed sequence homology between DN A56095 and Merck EST no. AA024389. Merck 
EST clone AA024389 was obtained and sequenced. The sequence, designated DNA57700-1408 (SEQ ID 
NO:8). is shown in Figure 5. It is the full-length DNA sequence for PR0982. 

Th^ full length clone shown in Figure 5 contains a single open reading frame with an apparent 
35 transiatipnal initiation site at nucleotide positions 26-28 and ending at the stop codon found at nucleotide positions 
401^3 (SEQ ID NO:8). The predicted polypeptide precursor is 125 amino acids long, has a calculated 
molecular weight of approximately 14,198 daltons and an estimated pl of approximately 9.01. Analysis of the 
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■ u- 6 fSEQ ID NO:9) evidences the presence of a signal peptide from 
PR0982 sequence -^^^^^^ .otn a.out amino acid SO to 

about amino acid . to about ^^^^^^ 33.,3 s.issPrct 35) evidenced homology 

about amino acid 59. An analysts of the Dayhof d rntMDCVJ; A48151; 

between the PR0982 amino acid sequence and ^^^^"^ ^ ,„,p R4188O. Clone 

DNA57700-1408 v.as deposited with the ATCC on January 
Ae sequence of interest, and 2) for use as pro 



PR01434. . 

PCR primers (forward and reverse) were synthesized. 



15 



20 



25 



orR nrimers (forward and reverse) were ay.m.w... — 
a mn l PCR WinKt 5 TCTOCCrrCC-3- (SEQ id N0:13) 

X^-r.^- — - — 

sequence which had the following nucleotide sequence 

tor hridiration prgb^^ rr ap CCTGATC AGTGCTGTCC-3 ' (SEQ ID NO: 14) 

3..GACGGAGTGTG.GGACCCTGT^^^^^^^^ isolated from human retina tissue (.1394). DNA 

KNA for constructtott of the cDNA 1^ ^ ^^^^^^^^ ^^^,,3, 

^ncing of the clones isolated as de^nbed above g ^^^^^ ^^^^^^ 

(designated herein as DNA68818-2536 IFtgure 7. SEQ ID NO.IO]. 

PR01434. ^ ;„ pianrp 7 rSEO ID NO:10). Clone 

DNA68818-253<.c««»».ri.«le<>P«'"«"»t""»"""' . ,«6 1558 (F1eup« 7). TtapT"*-! 

p»-- — : 7 "t:r::5TJLX - 3.- «- - 

PRO,4,4 -'»-''°^"X^';X;i8-25Lto ^ *po.i.«^ wi* ATCC Feb™-, 9. ,9^ 
I domains as Shown in Figure 8. Clone DNA68bi5 

and is assigned ATCC deposit no. 203657. ^ WU-BLAST2 sequence 

A„ analysis of Ute Dayhoff daubase (version 35.45 Swts^o ) g 

alignment a^Iys. of - ^^^^^^^^^^ rr:::^^^^ seqLce. NE..MO.SE. 

:r^pi::r;;^^^ 
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EXAMPLE 8 : Isolation of cDNA clones Encoding Human PRO 1863 

Use of the signal sequence algorithm described in Example 3 above allowed ideniificaiion of an EST 
cluster sequence from the Incyte database, designated Incyte EST cluster sequence no. 82468. This EST cluster 
sequence was then compared to a variety of expressed sequence tag (EST) databases which included public EST 
databases (e.g.. GenBank) and a proprietary EST DNA database (Lifeseq®, Incyte Pharmaceuticals. Palo Alio. 
5 C A) to identify existing homologies . The homology search was performed using the computer program BLAST 
or BLAST2 (Altshul et al., Methods in Enzvmologv 26&:460-480 (1996)). Those comparisons resulting in a 
BLAST score of 70 (or in some cases 90) or greater that did not encode known proteins were clustered and 
assembled into a consensus DNA sequence with the program "phrap" (Phil Green, University of Washington, 
Seattle, Washington). The consensus sequence obtained therefrojn is herein designated DNA56029. 
10 In light of the sequence homology between the DNA56029 sequence and an EST sequence contained 

within the Incyte EST clone no. 2186536. the Incyte EST clone no. 2186536 was purchased and the cDNA insert 
was obtained and sequenced. The sequence of this cDNA insert is shown in Figure 9 and is herein designated 
as DNA59847-2510. 

Clone DNA59847-2510 contains a single open reading frame with an apparent translational initiation 

15 site at nucleotide positions 17-19 and ending at the stop codon al nucleotide positions 1328-1330 (Figure 9). The 
predicted polypeptide precursor is 437 amino acids long (Figure 10). The full-length PR01863 protein shown 
in Figure 10 has an estimated molecular weight of about 46,363 daltons and a pi of about 6.22. Analysis of the 
full-length PR01863 sequence shown in Figure 10 (SEQ ID NO: 16) evidences the presence of the following: 
a signal peptide from about amino acid 1 to about amino acid 15, a transmembrane domain from about amino 

20 acid 243 to about amino acid 260. potential N-glycosylaiion sites from about amino acid 46 lo about amino acid 
49, from about amino acid 189 lo about amino acid 192 and from about amino acid 382 to about amino acid 385. 
glycosaminoglycan attachment sites from about amino acid 51 to about amino acid 54 and from about amino acid 
359 to about amino acid 362 and potential N-myristolation sites from about amino acid 54 to about amino acid 
59, from about amino acid 75 to about amino acid 80, from about amino acid 141 to about amino acid 146, from 

25 about amino acid 154 to about amino acid 159, from about amino acid 168 to about amino acid 173. from about 
amino acid 169 to about amino acid 174, from about amino acid 198 to about amino acid 203, from about amino 
acid 254 to about amino acid 259, from about amino acid 261 to about amino acid 266, from about amino acid 
269 to about amino acid 274, from about amino acid 284 to about amino acid 289, from about amino acid 333 
to about amino acid 338, from about amino acid 347 to about amino acid 352, from about amino acid 360 to 

30 about amino acid 365, from about amino acid 361 to about amino acid 366, from about amino acid 388 to about 
amino acid 393, from about amino acid 408 to about amino acid 413 and from about amino acid 419 to about 
amino acid 424, Clone DN A59847-25 10 has been deposited with ATCC on January 12, 1999 and is assigned 

ATCC deposit no. 203576. 

An analysis of the Dayhoff database (version 35.45 SwissProt 35), using a WU-BLAST2 sequence 
35 alignment analysis of the full-length sequence shown in Figure 10 (SEQ ID NO: 16), evidenced homology 
between the PR01863 amino acid sequence and the following Dayhoff sequences: AF041083_1, P_W26579, 
HSA223603_1. MMU97068. RNMAGP1AN_1. CAHX_FLABR, S61882, AB007899^1. CAHl^FLALI and 
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PJW13386. 

U« of *e s>B»l ".I""' ^^■■"■^ ^ g5^». This EST cte»r seq»nK. 

„.^.eo„p.^— J,, ... M^^^Joi— 

p^am -ptaw- (Phil O""- °' 

«„f»m 1. ^ *.i,n.«<| 3^ .„a » EST o»»i~a 

.„h. EST .<,.3.5»33. ^"--^^„^::':L,p..^.*o.™i.Pl.« n ^.Uher... 
cDNAii»m«»<*»l»=^""«*""^' The"?""' 

Tte Mlloislt clone I" f «" ™o coSon foond « posiuoo! 

,467-1469 (Figure U; SEQ ID NO-.H). ■''^ ^^^'^"^^'^^^ ,^„^„.e.y 55.051 daUons and an 
487 ammo acids long. PR01917 has a calculaed -^"^^ J ^ acids 1-30; 

esU.a.dplofapp— 8.14. 
po.entialN-g.ycosyUtio„sitesatabo.a.ino^^^^^^^^ 

at about amino acids 95-97. 182-184. and ^ J ..^^^ a. about amino acids 

U8. 117-122. 118-123. and 128-133; and an endoplasmic reticulum 

484-487. ^ . ,g s^i,,pro, 35). using a WU-BLAST2 sequence 

An analysis of *e Dayboff database (version 35.45 S ^^^^^ ^^^^^^ ^.^^.^^^^ 

aligmnent analysis of .e se.uenc. sho^ ™ ^ 

homology between tbe PK01917 ammo ^^^^^^ ^ of a cbondrocy. 

homology was also revealed between the ^^^'^ '^^^ ^ ,o be involved in the 

protein, designated ^-^^X^:"^^^ 

transition of chondrocytes from proliferate hyp P ^^^^ ^^.^ ^^^^^^^ 3^ ^ 

WO9801468-M>. Homology ^ ^ h23S..PP.3_VHAST.PPM.SCHPO. 

followingadditiona.Dayhoffsequences:P W52286 GGU _ 

PPA2.SCHPO, M6783_l. ^^^^^^«^-';^;^^^YrTrc on ianuary 12. 1999. and is assigned ATCC 
done DNA76400-2528 was deposited with the ATCC 
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in Example I above. This consensus sequence is herein designated DNA49803. Based up an observed 
homology between the DNA49803 consensus sequence and an EST sequence contained within the Incyte EST 
clone no. 2994689, Incyie EST clone no. 2994689 was purchased and its insert obtained and sequenced. The 
sequence of that insert is shown in Figure 13 and is herein designated DNA77624-2515. 

The entire nucleotide sequence of DNA77624-2515 is shown in Figure 13 (SEQ ID NO: 19). Clone 
5 DNA77624-25 15 contains a single open reading frame with an apparent iranslational initiation site at nucleotide 

* 

positions 51-53 and ending at the stop codon at nucleotide positions 981-983 (Figure 13). The predicted 
polypeptide precursor is 310 amino acids long (Figure 14). The full-length PR01868 protein shown in Figure 
14 has an estimated molecular weight of about 35.020 daltons and a pi of about 7.90. Analysis of the full-length 
PRO 1868 sequence shown in Figure 14 (SEQ ID NO:20) evidences the presence of the following: a signal 

10 peptide from about amino acid 1 to about amino acid 30, a transmembrane domain from about amino acid 243 
to about amino acid 263, potential N-glycosylation sites from about amino acid 104 to about amino acid 107 and 
from about amino acid 192 to about amino acid 195, a cAMP- and cGMP^ependent protem kinase 
phosphorylation site from about amino acid 107 to about amino acid 1 10, casein kinase II phosphorylation sites 
from about amino acid 106 to about amino acid 109 and from about amino acid 296 to about amino acid 299. 

15 a tyrosine kinase phosphorylation site from about amino acid 69 to about amino acid 77 and potential N- 
myrisiolation sites from about amino acid 26 to about amino acid 31, from about amino acid 215 to about amino 
acid 220, from about amino acid 226 to about amino acid 231, from about amino acid 243 to about amino acid 
248, from about amino acid 244 to about amino acid 249 and from about amino acid 262 to about amino acid 
267. Clone DNA77624-25 15 has been deposited with ATCC on December 22, 1998 and is assigned ATCC 

20 deposit no. 203553. 

An analysis of the Dayhoff database (version 35.45 SwissProt 35), using a WU-BLAST2 sequence 
alignment analysis of the full-length sequence shown in Figure 14 (SEQ ID NO:20). evidenced significant 
homology between the PR01868 amino acid sequence and the following Dayhoff sequences: HGS_RC75. 
P_W61379, A33_HUMAN. P_W14146, P_W14158, AMAL_DROME, P_R77437, 138346, NCM2_HUMAN 

25 and PTPD_HUMAN. 

EXAMPLE 1 1 : Isolation of cDNA clones Encodin g Human PR03434 

Use of the signal sequence algorithm described in Example 3 above allowed identification of an EST 
cluster sequence from the Incyte database. This EST cluster sequence was then compared to a variety of 

30 expressed sequence lag (EST) databases which included public EST databases (e.g. , GenBank) and a proprietary 
EST DNA database (Lifeseq®, Incyte Pharmaceuticals, Palo Alto, CA) to identify existing homologies. The 
homology search was performed using the computer program BLAST or BLAST2 (Altshul et al., Methods in 
Enzvmology 266:460-480 (1996)). Those comparisons resulting in a BLAST score of 70 (or in some cases 90) 
or greater that did not encode known proteins were clustered and assembled into a consensus DNA sequence with 

35 the program "phrap" (Phil Green. University of Washington, Seattle, Washington). The consensus sequence 
obtained therefrom is herein designated DNA56009. 
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w ,he DNA56009 sequence and an EST sequence conuined 

w««»*..«,«ESTc,o^no^3«0^>..^^^^ ^^^^ 
was obtained and sequenced. The sequence 

. 1 ^«mHp nrecnrsor is 1029 amino acids long (Figure I o^ lac i & 
Tl^e predicted polypeptide ^ ,,3 and a pi of about 6.42. Analysts 

shown in Figure 1 6 has an estimated tnolecular .etght 

o,.e«thPK03434 sequence Shown. P.^^^^^^^^^^ 
important polypeptide domains as shown m Figure 16. Clone DNA 

on February 9. 1999 and is assigned ATCC 7;/;;^ , ^^.B^^ST^ sequence 

^ analysis of the Dayhoff daubase (vers.on 35.45 ^ 
, «f ,he fiiU-leneth sequence shown m Figure 16 (SEQ ID NU.^z;, 
alignment analysis of the full lengin s q v,„ff ^™,ences- VATX YEAST. P R51171, 

POLSJBDVP. lBDVORF_2. JC5043. 1BDVPIV_1. 



15 COAC_CHICK. 
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c^UUng Iiom.lo8«>. ^ "^""^ „^ , ' Tb». compaUom «».l.ine i» » BLAST sere 

°'™' -I -p-p- — " 

consensus DNA sequence wmi r ^ . , . . ^ riMA7^RQ6 

m light of the sequence homology between in . from a library constructed from 

.cx -.^.figsiHi EST clone no. 3326981H1. which was obtained from a library constru 

, -7 <:FmD NO -23) The predicted polypepade precursor (Figure 1 8. 

p,a,U«lr«iisiwi»l't«« *»»«"' »'»'«"°"°'' ^„,„i„„a,6.iJ 136.141.370-375, 

5.8. sr.*. 103-lOe. "«''^''' P"-™" '"'^ 
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and 509-514. 

An analysis of the Dayhoff database (version 35,45 SwissProi 35). using a WU-BLASTZ sequence 
alignment analysis of the full-length sequence shown in Figure 18 (SEQ ID NO:24), revealed significant 
homology between the PRO 1927 amino acid sequence and Dayhoff sequence AB000628_1 . Homology was also 
revealed between the PRO 1927 amino acid sequence and the following additional Dayhoff sequences: 
5 HGS_A251 , HGS^A197, CELC50H1 1_2, CPXM_BACSU.VF03^VACCC, VF03_VACCV.DYHA_CHLRE. 
C69084, and A64315. 

Clone DNA82307-2531 was deposited with the ATCC on December 15. 1998, and is assigned ATCC 
deposit no. 203537. 

« 

[0 EXAMPLE 13: Inhibitory Activity in Mixed Lvmohoc vte Reaction (MLR> Assay (Assay 67) 

This example shows that one or more of the polypeptides of the invention are active as inhibitors of the 
proliferation of stimulated T-lymphocytes. Compounds which inhibit proliferation of lymphocytes are useful 
therapeutically where suppression of an immime response is beneficial. 

The basic protocol for this assay is described in Current Protocols in Immunology, unit 3.12; edited 
15 by J E Coligan. A M Kruisbeek. D H Marglies. E M Shevach, W Strober. National insituies of Health, 

Published by John Wiley & Sons, Inc. 

More specifically, in one assay variant, peripheral blood mononuclear cells (PBMC) are isolated from 
mammalian individuals, for example a human volunteer, by leukopheresis (one donor will supply stimulator 
PBMCs, the other donor will supply responder PBMCs). If desired, the cells are frozen in fetal bovine serum 
20 and DMSO after isolation. Frozen cells may be thawed overnight in assay media (37**C, 5% COJ and then 
washed and resuspended to 3x10^ celis/ml of assay media (RPMI; 10% fetal bovine serum. 1% 
penicillin/streptomycin. 1% glutamine. 1% HEPES. 1% non-essential amino acids. 1% pyruvate). The 
stimulator PBMCs are prepared by irradiating the cells (about 3000 Rads). 
The assay is prepared by plating in triplicate wells a mixture of: 
25 100:1 of test sample diluted to 1 % or to 0. 1 % , 

50 :1 of irradiated stimulator cells, and 
50 :1 of responder PBMC cells. 
100 microliters of cell culture media or 100 microliter of CD4-lgG is used as the control. The wells are then 
incubated at 37*'C, 5% COj for 4 days. On day 5. each well is pulsed with tritiated thymidine (1.0 mC/well; 
30 Amersham). After 6 hours the cells are washed 3 limes and then the uptake of the label is evaluated. 

In another variant of this assay, PBMCs are isolated from the spleens of Balb/c mice and C57B6 mice. 
The cells are teased from freshly harvested spleens in assay media (RPMI; 10% fetal bovine serum, 1% 
penicillin/streptomycin. 1% glutamine, 1% HEPES, 1% non-essential amino acids, 1% pyruvate) and the 
PBMCs are isolated by overlaying these cells over Lympholyte M (Organon Teknika), centrifuging at 2000 
35 rpm for 20 minutes, collecting and washing the mononuclear cell layer in assay media and resuspending the cells 
to 1x10^ cells/ml of assay media. The assay is then conducted as described above. 
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A .A ,n hf* a Dositive result for an inhibitory compound, with 
Anv decreases below control is considered lo be a positive rcbu 

5 nvAMPi F 14- "Tlrin Vn .nili^r P^rmPahiUtv Assay (Assay 64). 

,nfl>mm.lKmW'»»« I „.„„„„ ™.M ito«««ttoUy wtere Mimulalion of an immune 

intramuscularly (IM). Asampicuip r i. ;< nn<tMble to have 

. A ,ii„ «„fo the backs of the test animals with 100 ^1 per injection site. It is possible to nave 

""^ '"^ . . , .„„ su., ,i.Me lnnmmai<»y cll Inflamnaion «. so»ed » 

20 negative. T.^,>io>f 
The following polypeptides tested positive in this assay: PR01434. 

...p, r o,Mi f . pnnn of Ra t »»»^i^"i»r S..nportinP rell^ (Assay 54) 

05 .PP»^S J., .e >^,o^ P~s».»> «^ "« - "^'^'^ 

Z3 suppoiuufi vs. nerformed as follows. Rat UEC-4 

f ,Hit«rv hair ceUs and treating hearing loss m mammals. The assay is periormea 

are ali^oted into . well plates with a density of 3000 cells/well in .1 of serum 
lium at 33-C Tl^e cells are cultured overnight and are then switched to serum-free medmm at 
—ril- PRO polypeptides <or nothing for a control) are then added » ™s .d .e^ 
H for 24 hours After the 24 hour incubation. ^H-thymidine (1 MCi/well) ,s added and the cells 

::IharvestedandCpmperweUdetermined.Cpmofatleas.30.orgreaterinthePROpo.^^^^^^^ 

cultures as compared to the control cultures is considered a positive in the assay. 
The following polypeptides tested positive in this assay : PR0982. 
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amplified in the genome of certain human lung, colon and/or breast cancers and/or cell lines. Ampiification is 
associated with overexpression of the gene product, indicating that the polypeptides are useful targets for 
therapeutic intervention in cenain cancers such as colon, lung, breast and other cancers and diagnostic 
determination of the presence of those cancers. Therapeutic agents may take the form of antagonists of 
PRO1800, PR0539. PR03434 or PR01927 polypeptide, for example, murine-human chimeric, humanized or 
human antibodies against a PRO1800. PR0539. PR03434 or PR01927 polypeptide. 

* 

The starting material for the screen was genomic DNA isolated from a variety cancers. The DNA is 
quantitated precisely, e.g., nuoromctrically. As a negative control, DNA was isolated from the cells of ten 
normal healthy individuals which was pooled and used as assay controls for the gene copy in healthy individuals 
(not shown). The 5' nuclease assay (for example. TaqMan^") and real-time quantitative PGR (for example, ABI 
Prizm 7700 Sequence Detection System™ (Perkin Elmer. ARjlied Biosystems Division, Foster City. CA)), were 
used to find genes potentially amplified in cenain cancers. The results were used to determine whether the DNA 
encoding PRO1800. PR0539. PR03434 or PR01927 is over-represented in any of the primary lung or colon 
cancers or cancer cell lines or breast cancer cell lines that were screened. The primary lung cancers were 
obtained from individuals with tumors of the type and stage as indicated in Table 6. An explanation of the 
abbreviations used for the designation of the primary mmors listed in Table 6 and the primary tumors and ceU 
lines referred to throughout this example are given below. 

The results of the TaqMan™ are reported in delta (A) Ct units. One unit corresponds to 1 PGR cycle 
or approximately a 2-fold amplification relative to normal, two units corresponds to 4-fold, 3 units to 8-fold 
amplification and so on. Quantitation was obtained using primers and a TaqMan™ fluorescem probe derived 
from the PRO1800-. PR0539-. PR03434- or PR01927-encoding gene. Regions of PRO1800, PR0539. 
PR03434 or PR01927 which are most likely to contain unique nucleic acid sequences and which are least likely 
to have spliced out introns are preferred for the primer and probe derivation, e.g.,r -untranslated regions. The 
sequences for the primers and probes (forward, reverse and probe) used for the PRO1800. PR0539, PR03434 
or PRO 1927 gene amplification analysis were as follows: 
PRO1800 (DNA35672-2508) 

forward 5'-ACTCGGGATTGCTGCTGTT-3- (SEQ ID NO:27) 

probe 5'-AGGCCTTTACCCAAGGCCACAAC-3' (SEQ ID NO:28) 

reverse 5 -GGCCTGTCCTGTGTTCTCA-3' (SEQ ID NO:29) 

PRQ539 fDNA47465-156n 

forward 5'-TCCCACCACTTACTTCCATGAA-3' (SEQ ID NO:30) 

probe 5'-CTGTGGTACCCAATTGCCGCCTTGT-3' (SEQIDNO:31) 

reverse 5'-ATTGTCCTGAGATTCGAGCAAGA-3' (SEQ ID NO:32) 
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5'-GTCCAGCAAGCCCTCATT-3' 
5'.CTTCTGGGCCACAGCCCTGC-3' 
5'.CAGTTCAGGTCGTTTCATTCA-3' 




(SEQ ID NO:33) 
(SEQ ID NO:34) 
(SEQ ID NO:35) 



•5 rjrn\--l ti^MA5^9_lQ7-253_LL (SEQlDNO:36) 

^ '■^"°^""'^'=°"Y;^C 3' <SHQ .D NO:37, 

^ r«T!^SAO^«AT0CATrCC.0T0TT.3. (SEQ n> N0,3S, 
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• u . fluorescent PCR-based technique which makes use of the 5' 
The 5- nuclease assay reaction ,s a fluorescent ^ Two oligonucleotide 

e.onucleaseactivi.om,ONApolV.eraseen.y.e.^^^^^^^^ „^ , 

p.„ers are used to ^ ^^^^^^ two PCK primers. The prohe is t,n-extet.- 

designed to detect nucleot.de sequent ^ ^^^^^^^ ^ ^^^^^^ ,ye. 

Tac DN A polymerase enzyme ^ . ^^^^^ ^ ,,es are 

Any laser-induced em.ss.on from the repon y ^^^^^^ 
located close together as they are on the p obe. Du ^ ^^^^^^ ^^^^.^^^ .„ 

e^me cleaves the probe in y-^^^^^:: the quenching e.^^^^ 

solution. andsignalfrom*eree^^^^ « 

One molecule of reporter dye >s liberated tor 

Th.5'»«lea»l>.'>"''""""»<'"'"^"™'' . _ ,H„,,,oup.»l (CCD) earner, »d 

.«W .mpl. »«» '^"»^ ^ , prt,^^ « .Ucb ».r= ^ 

Table 6 describes Ibe surge. T tuge ma M 

*e PROim PR0539, PR03434 .rd PRO.«7 eo,»P<»* o, «,e .nver...-. 
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Table 6 

Primary Lune and Colon Tumor Profiles 

Primary Ti.mor Stage Stage Other Stage Dukes Stage TStage NStagg 

Human lung tumor AdenoCa (SRCC724) [LT 11 IIA Tl Nl 

5 Human lung tumor SqCCa (SRCC725) ILT la] HB T3 NO 

Human lung tumor AdenoCa (SRCC726) [LT2J IB T2 NO 

Human lung tumor AdenoCa (SRCC727) ILT3] IIIA Tl N2 

Human lung tumor AdenoCa {SRCC728) I LT4] IB . T2 NO 

Human lung tumor SqCCa (SRCC729) [LT6] IB T2 NO 

10 Human lung tumor Aden/SqCCa (SRCC730) [LT7] lA Ti NO 

Human lung tumor AdenoCa (SRCC73 1) [LT91 IB T2 NO 

Human lung tumor SqCCa (SRCC732) [LT 10] IIB T2 Nl 

Human lung tumor SqCCa (SRCC733) (LT 11] IIA Tl Nl 

Human lung tumor AdenoCa (SRCC734) [LT 12) IV . T2 NO 

15 Human lung nimor AdenoSqCCa (SRCC735)[LT13]IB T2 NO 

Human lung nimor SqCCa (SRCC736) [LTI5] IB T2 NO 

Human lung tumor SqCCa (SRCC737) [LT 16] IB T2 NO 

Human lung tumor SqCCa (SRCC738) [LT 17] IIB T2 Nl 

Human lung tumor SqCCa (SRCC739) (LT 18] IB T2 NO 

20 Human lung mmor SqCCa (SRCC740) {LT19] IB T2 NO 

Human lung tumor LCCa (SRCC741) [LT21] IIB T3 Nl 

Human lung AdenoCa (SRCC811) (LT22] lA Tl NO 

Human colon AdenoCa (SRCC742) [CT2] Ml D pT4 NO 

Human colon AdenoCa (SRCC743) [CT3] B pT3 NO 

25 Human colon AdenoCa (SRCC744) [CT8] B T3 NO 

Human colon AdenoCa (SRCC745) (CT 10] A pT2 NO 

Human colon AdenoCa (SRCC746)(CT 12] MO, Rl B T3 NO 

Human colon AdenoCa (SRCC747) [CT141 pMO. RO B pT3 pNO 

Human colon AdenoCa (SRCC748)[CT 151 Ml. R2 D T4 N2 

30 Human colon AdenoCa (SRCC749) [CT 16] pMO B pT3 pNO 

Human colon AdenoCa (SRCC750) (CT 17] CI pT3 pNl 

Human colon AdenoCa (SRCC751)[CT1] MO. Rl B pT3 NO 

Human colon AdenoCa (SRCC752) [CT4] B pT3 MO 

Human colon AdenoCa (SRCC753) (CT5] G2 CI pT3 pNO 

35 Human colon AdenoCa (SRCC754) (CT6] pMO, RO B pT3 pNO 

Human colon AdenoCa (SRCC755) (CT7] Gl A . pT2 pNO 

Human colon AdenoCa (SRCC756) [CT9] G3 D pT4 pN2 

Human colon AdenoCa (SRCC757)(CT 11] B T3 NO 

Human colon AdenoCa (SRCC758)[CT 18] MO, RO B pT3 pNO 

40 

DNA Preparation : 

DNA was prepared from cultured cell lines, primary tumors, normal human blood. The isolation was 
performed using purification kit, buffer set and protease and all from Quiagen, according to the manufacnirer-s 
instructions and the description below. 
45 CeU culture lysis: 

Cells were washed and trypsinized at a concentration of 7.5 x 10« per tip and pelleted by centriftiging 
at 1000 rpm for 5 minutes at 4''C, followed by washing again with 1/2 volume of PBS recentrifugation. The 
pellets were washed a third lime, the suspended cells collected and washed 2x with PBS. The cells were then 
suspended into 10 ml PBS. Buffer CI was equilibrated at A'C. Qiagen protease #19155 was diluted into 6.25 
50 ml cold ddH^O to a final concentration of 20 mg/ml and equilibraed at 4"'C. 10 ml of G2 Buffer was prepared 
by diluting Qiagen RNAse A stock (100 mg/ml) to a fmal concentration of 200 /^g/ml. 
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02bu«., •°'^-''«72rIll Qui.g=.p»=.»«00 prepared ^h*^. 

prepa.ea^a.K,.,.,n».e^«^-^«^^^^^^^^^^ ,«„^^..c^,. m 

„0 ,..) .as prep^ea "T." l oa Ler ,or « seconds .l„s *e Urge * .T *e P«.V.ro« ^ a — 
,™o,.ls.ue«asbo.nogen.«-»l'"-0"""""> .^„^^^„. Be.ween samples, fte 
, „»^^.order»avo«.^-»-«^-;^-^^^^^ „^ 
p.,„,„„ .as Ceaned sp,n.,„B a. 2 . » ^ ... ^ cleaned. 

™ SOU preaen. on *e .e«r«o, up app^u ^^^^^^ ^ ^ 

proosase (prepared as ™l.c.»a above. m) 

.«.b.aon«5«,or3b^.Tl«— 
,0 tac*.!.. .ddidonal 30« P«»»l»* a, 3000 for .0 m,... C 

« »^ pre^"«^ ^^^^ 

Blcod .as dra™ .ron. bea.«., ^ „1 cold ddH.O » a 

niiiapen oroieasc was freshly prepareu uy uu« 
ml samples per r.p. Q»»gen ^ ^ RNAse A B a flnal 

,™.„„ado» ^ "f"' "»"""^ " , \ ^, pU««l too a 50 ml conical Icbe and 

25 con«n«..l«.of200.g,»ilft.«100n^n^- • ^"^^ .^^„^,sn^ 

,0 „, CI b.«er and 30 ddHP '"'T I ! ^^l.^l . Becl^an s..»^. ^ 
b, mverUng and held on tee for 10 mmu.es. The nnde, ,„„ 
a 2500 rpm. « <or .5 mlnnres and snpemanm. discarded. W «, a o„e. «« ^ ^ 
2 n. C, b^er and e m. «H.O .-C,. ^-Xtr^" .CZl d« suspended n-e. 

30 ------- -ir,:Lri. ^^^^^ 

<e.,.. incnbanns .ddi.ional 30« n.in»-. » ^000 . g for 10 m,n.. C). 

Purification of cleared lysates: 

buffer was equilibrated at 5(yC. The samples wer 
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and drained by gravity. The tips were washed wiih 2 x 15 ml QC buffer. The DNA was eluted into 30 ml 
silanized, autoclaved 30 ml Corex tubes with 15 ml QF buffer (50X). Isopropanol (10.5 ml) was added to each 
sample, the lubes covered with parafin and mixed by repeated inversion umil the DNA precipitated. Samples 
were pelleted by cemrifugation in the SS-34 rotor at 15.000 rpm for 10 minutes at 4«C. The pellet location was 
marked, the supernatant discarded, and 10 ml 70% eihanol (4°C) was added. Samples were pelleted again by 
cemrifugation on the SS04 rotor at 10,000 rpm for 10 minutes at 4'»C. The pellet location was marked and the 
supernatant discarded. The tubes were then placed on their side in a drying rack and dried 10 minutes at 37X, 

taking care not to overdry the samples. 

After drying, the pellets were dissolved into 1.0 ml TE (pH 8.5) and placed at 5(fC for 1-2 hours. 
Samples were held overnight at 4">C as dissolution continued. The DNA solution was then transferred to 1.5 ml 
tubes with a 26 gauge needle on a tuberculin syringe. The u-ansfer was repeated 5x in order to shear the DNA. 
Samples were then placed at 50^ for 1-2 hours. 

(2) Quantitation of genomic DNA and preparatio n for gene amplification assay: 

The DNA levels in each tube were quantified by standard Ajeo, Ajgo spectrophotometry on a 1:20 
dilution (5 fi\ DNA + 95 fA ddH^O) using the 0. 1 ml quartz cuvetts in the Beckman DU640 spectrophotometer. 
A260/A280 ratios were in the range of 1 .8-1 .9, Each DNA samples was then diluted further to approximately 200 
ng/ml in TE (pH 8.5). If the original material was highly concentrated (about 700 ng/pt\), the material was 
placed at 50*'C for several hours until resuspended. 

Fluorometric DNA quantitation was then performed on the diluted material (20-600 ng/ml) using the 
manufacturer's guidelines as modified below. This was accomplished by allowing a Hoeffer DyNA Quant 200 
fluorometer to warm-up for about 15 minutes. The Hoechst dye working solution (#H33258. 10 /^l. prepared 
within 12 hours of use) was diluted into 100 ml 1 x TNE buffer. A 2 ml cuvette was filled with the fluorometer 
solution, placed into the machine, and the machine was zeroed. pGEM 3Zf(+) (2 lot #360851026) was 
added to 2 ml of fluorometer solution and calibrated at 200 units. An additional 2 ^1 of pGEM 3Zf(+) DNA 
was then tested and the reading confirmed at 400 +/- 10 units. Each sample was then read at least in triplicate. 
When 3 samples were found to be within 10% of each other, their average was taken and this value was used 

as the quantification value. 

The fluorometricly determined concentration was then used to dilute each sample to 10 ng/fA in ddHjO. 
This was done simultaneously on all template samples for a single TaqMan plate assay, and with enough material 
to run 500-1000 assays. The samples were tested in triplicate with Taqman*^^ primers and probe both B-aclin 
and GAPDH on a single plate with normal human DNA and no-template controls. The diluted samples were 
used provided that the CT value of normal human DNA subtracted from test DNA was +/- 1 Ct. The diluted, 
lot-qualified genomic DNA was stored in 1 .0 ml aliquots at -80*»C. Aliquots which were subsequently to be used 
in the gene amplification assay were stored at 4°C. Each 1 ml aliquot is enough for 8-9 plates or 64 tests. 

Gene amplification assay: 

The PRO1800, PR0539. PR03434 and PR01927 compounds of the invention were screened in the 
following primary tumors and the resulting ACi values greater than or equal to 1 .0 are reported in Table 7 
below. 
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1.65, 1.59, 1-03 
1.34.2.28,2.03 

1.27,2,18 
1.70,2.23, 1.93 
1.00, 1.05, 1.09 
1.94. 1.63 
1.12 

2.51,2.18 

1.30 
1.50 



(colon tumor cell line) 
HF-00084 
(lung tumor cell line) 
HCT-116 
25 (colon tumor cell line) 
HF-00129 

(lung tumor cell line) 

SW-620 

(colon tumor cell line) 

30 HT-29 

(colon mmor cell line) 

SW-403 

(colon mmor cell line) 
LS174T 
35 (colon mmor cell I'me) 
HCC-2998 

(colon tumor cell line) 
A549 

(lung tumor cell line) 

40 Calu-6 

(lung tumor cell line) 

H157 

(lung mmor ceU line) 
H441 

45 (Inttg mmor cell line) 
H460 

(lung tumor cell line) 
SKMESl 

(lung tumor cell line) 

50 H810 

(lung mmor cell line) 



PR0539 
1.25 

1.64, 1.08 
1.78, 1.10 

1.94, 1. 01 

1.16 
1.32 

1.17 
1.16 
1.19 

1.03 

1.12 



PRQ3434_ 



5.24, 4.47 
1.24 

3.65.3.19 



1.19, 1.40 



1.78, 1.76. 1.74 
2.20 

2.15.2.22 

l.OO. 1.17. 4.64 

l.ll 
1.30 

1.64 

1.75 



1.42 
1.15 

1.51, 1.09 
1.60. 1.22 
1.61 

1.07. 1.15 

1.01 

1.02 

1.20. 1.54 



PRO 1927 



4.38. 4.80 
1.00 

2.73, 2.74 



1.10, 1.30 

. 1.51 
2.41 

1.41. 1.47 

2.31, 5.14 
2.40 
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EXAMPLE 17 : Induction of Pancreatic B-Cell Precursor Proli feration (Assay i 17) 

This assay shows thai certain polypeptides of the invention act to induce an increase in the number of 
pancreatic p-cell precursor cells and, therefore, are useful for treating various insulin deficient states in 
mammals, including diabetes mellilus. The assay is performed as follows. The assay uses a primary culture 
of mouse fetal pancreatic cells and the primary readout is an alteration in the expression of markers that represent 
5 either p-cell precursors or mature P-cells. Marker expression is measured by real time quantitative PGR (RTQ- 
PCR); wherein the marker being evaluated is a transcription factor called Pdxl. 

The pancreata are dissected from E14 embryos (GDI mice). The pancreaia are then digested with 
collagenase/dispase in Fi2/DMEM at 37**C for 40 to 60 minutes (collagenase/dispase. 1 .37 mg/ml. Boehringer 
Mannheim, #1097113). The digestion is then neutralized with an equal volume of 5% BSA and the cells are 
10 washed once with RPM11640. At day 1, the cells are seeded into 12-well tissue culture plates (pre-coated with 
laminin. 20/*g/ml in PBS, Boehringer Mannheim, #124317). Gells from pancreata from 1-2 embryos are 
distributed per well. The culture medium for this primary cuture is 14F/1640. At day 2, the media is removed 
and the attached cells washed with RPMI/1640. Two mis of minimal media are added in addition to the protein 
to be tested. At day 4, the media is removed and RNA prepared from the cells and marker expression analyzed 
15 by real lime quantitative RT-PCR. A protein is considered to be active in the assay if it increases the expression 
of the relevant p-cell marker as compared to untreated controls, 
14F/1640 is RPMI1640 (Gibco) plus the following: 
group A 1:1000 
group B 1:1000 
20 recombinant human insulin 10 fig/nii 

Aprotinin (50fig/ml) 1:2000 (Boehringer manheim #981532) 
Bovine pituitary extract (BPE) 60ftg/ral 
Genlamycin 100 ng/ml 
Group A : (in 10ml PBS) 
25 Transferrin. lOOmg (Sigma T2252) 

Epidermal Growth Factor, 100;ig (BRL 100004) 
Triiodothyronine, 10^1 of 5x10 <^ M (Sigma T5516) 
Ethanolamine, lOOftl of 10 ' M (Sigma E0135) 
Phosphoeihalamine, lOO^il of 10 ' M (Sigma P0503) 
30 Selenium, 4/il of 10 ' M (Aesar #12574) 

Group C : (in 10ml 100% ethanol) 

Hydrocortisone, Ifd of 5X10 ^ M (Sigma #H0135) 
Progesterone. 100/tI of 1X10 ^ M (Sigma #P6149) 
Forskolin, 500^il of 20mM (Calbiochem #344270) 
35 Minimal media: 

RPMI 1640 plus transferrin (10 fig/m\), insulin (I /ig^ml), gentamycin (100 ng/ml), aprotinin (50 /ig/ml) 
and BPE (15 /xg/ml). 
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Th. rouow,»g po,yp.P«. w»P<«'..« ^ 

. ft r^n rrrnmnr piffcrpntiation (Assay 89), 
deficient states in mammals, incluamg alteration in the expression of 

. ^ o, »»» P»«->= - - - , ^ ^ ^ 

laminin, 20^g/ml m PBS, Boehnnger .V « 14F/1640 At day 2. the media is removed 

by real time quaniuaiive RT-PCR. A proicm 

o -ti ^arWer as compared to untreated controls, 
of the relevant P-cell marker as coropoit 

14F/1640 is RPM11640 (Gibco) plus the following: 
group A 1:1000 
group B 1:1000 
25 recombinant human insulin 10 

Aprotinin (SOMg/tnl) 1 :2000 (Boehringer manheim #98 1532) 
Bovine pituitary extract (BPE) 60Mg/ml 
Gentamycin 100 ng/ml 

Group A : (in 10ml PBS) 
30 Transferrin. lOOmg (Sigma T2252) 

Epidermal Growth Factor, IOOme (BRL 100004) 
Triiodothyronine. lOf.) of 5x10^ M (Sigma T55 16) 
Etbanolamine. 100^1 of 10 ' M (Sigma E0135) 
Phosphoethalamine. 100,1 of 10- M (Sigma P0503) 
35 Selenium. 4^1 of lO" M (Aesar #12574) 

Group C : (in 10ml 100% ethanol) 

1 1 ^( «10-' M (Sigma #H0135) 
Hydrocortisone, 2fil of 3Aiu e 
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Progesterone. lOO/il of IX 10"^ M (Sigma #P6I49) 
Forskolin, 500/il of 20mM (Calbiochem #344270) 
Minimal media: 

RPMI 1640 plus transferrin ( 10 fig/ml), insulin ( 1 /xg/ml), gentamycin(100ng/ml), aproiimn(50AAg/ml) 
andBPE(15/ig/ml). 
5 Defined media: 

RPMI 1640 plus transferrin (10 ng/m\), insulin (1 ^g/m\), gentamycin (100 ng/ml) and aprotinin (50 

Mg/nil). 

The following polypeptide was positive in this assay: PRO 1863. 

10 EXAMPLE 19 : Mouse Kidnev Mesansial c:ell Prolife ration Assay (Assay 92) 

This assay shows that certain polypeptides of the invention act to induce proliferation of mammalian 
kidney mesangial cells and, therefore, are useful for treating kidney disorders associated with decreased 
mesangial cell function such as Berger disease or other nephropathies associated with Schonlein-Henoch purpura, 
celiac disease, dermatitis herpetiformis or Crohn disease. The assay is performed as follows. On day one, 

15 mouse kidney mesangial cells are plated on a 96 well plate in growth media (3: 1 mixture of Dulbecco*s modified 
Eagle's medium and Ham*s F12 medium, 95% fetal bovine serum, 5% supplemented with 14 mM HEPES) and 
grown overnight. On day 2, PRO polypeptides are diluted at 2 concentrations(l % and 0. 1%) in serum-free 
medium and added to the cells. Control samples are serum-free medium alone. On day 4, 20/il of the Cell Tiler 
96 Aqueous one solution reagent (Progema) was added to each well and the colormetric reaction was allowed 

20 to proceed for 2 hours. The absorbance (OD) is then measured at 490 nm. A positive in the assay is anythmg 
that gives an absorbance reading which is at least 15% above the control reading. 
The following polypeptide tested positive in this assay: PR01917. 

EXAMPLE 20 : Fibroblast (BHK-2n Prol iferation (Assay 98) 

25 This assay shows that certain polypeptides of the invention act to induce proliferation of mammalian 

fibroblast cells in culture and, therefore, function as useful growth factors in mammalian systems. The assay 
is performed as follows. BHK-21 fibroblast cells plated in standard growth medium at 2500 cells/well in a total 
volume of 100 fil. The PRO polypeptide, p-FGF (positive control) or nothing (negative control) are then added 
to the wells in the presence of l/ig/ml of heparin for a total final volume of 200 /il. The cells are then incubated 

30 at 37^C for 6 to 7 days. After incubation, the media is removed, the cells are washed with PBS and then an acid 
phosphatase substrate reaction mixuire (100 /il/well) is added. The cells are then incubated at 37**C for 2 hours. 
10^1 per well of IN NaOH is then added to stop the acid phosphatase reaction. The plates are then read at OD 
405nm. A positive in the assay is acid phosphatase activity which is at least 50% above the negative control. 
The following polypeptide tested positive in this assay: PR0982. 

35 
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argU gene. 

The ligation mixture is then used to transform a seiecled E. coli strain using the methods described in 
Sambrook et al., suEia- Transformams are identified by their ability to grow on LB plates and antibiotic resistant 
colonies are then selected. Plasmid DNA can be isolated and confirmed by restriction analysis and DNA 
sequencing. 

5 Selected clones can be grown overnight in liquid culture medium such as LB broth supplemented with 

antibiotics. The overnight culture may subsequently be used to moculate a larger scale culture. The cells are 
then grown to a desired optical density, during which the expression promoter is turned on. 

After culturing the cells for several more hours, the cells can be harvested by centrifugation. The cell 
pellet obtained by the centrifugation can be solubilized using various agents known in the art, and the solubilized 

10 PRO protein can then be purified using a metal chelating column under conditions that allow tight binding of the 
protein. 

PRO may be expressed in E. coli in a poly-His tagged form, using the following procedure. The DNA 
encoding PRO is initially amplified using selected PGR primers. The primers will contain restriction enzyme 
sites which correspond to the restriction enzyme sites on the selected expression vector, and other useful 
15 sequences providing for efficient and reliable translation initiation, rapid purification on a metal chelation 
column, and proteolytic removal with enterokinase. The PCR-amplified. poly-His tagged sequences are then 
ligated into an expression vector, which is used to transform an E. coli host based on strain 52 (W3110 
fiihAOonA) l«i galE rpoHts(htpRts) clpP(lacIq). Transformants are first grown in LB containing 50 mg/ml 
carbenicaiin at 30°C with shaking until an O.D.600 of 3-5 is reached. Cultures are then diluted 50-100 fold into 
20 CRAP media (prepared by mixing 3.57 g (NH4),S04, 0.7 1 g sodium citrate«2H20. 1 .07 g KCl, 5 .36 g Difco 
yeast extract. 5.36 g Sheffield hycase SF in 500 mL water, as well as 110 mM MPOS. pH 7.3. 0.55% (w/v) 
glucose and 7 mM MgSO^) and grown for approximately 20-30 hours at 30»C with shaking. Samples are 
removed to verify expression by SDS-PAGE analysis, and the bulk culture is centrifuged to pellet the cells. Cell 
pellets are frozen until purification and refolding. 
25 E. coli paste from 0.5 to 1 L fermentations (6- 10 g peUets) is resuspended in 10 volumes (w/v) in 7 M 

guanidine, 20 mM Tris, pH 8 buffer. Solid sodium sulfite and sodium tetrathionate is added to make final 
concentrations of 0. IM and 0.02 M, respectively, and the solution is stirred overnight at 4»C. This step results 
in a denanired protein with all cysteine residues blocked by sulfitolization. The solution is centrifuged at 40,000 
rpm in a Beckman Uiiracentifuge for 30 min. The supernatant is diluted with 3-5 volumes of metal chelate 
30 column buffer (6 M guanidine, 20 mM Tris, pH 7.4) and filtered through 0.22 micron fJters to clarify. The 
clarified extract is loaded onto a 5 ml Qiagen Ni-NTA metal chelate column equilibrated in the metal chelate 
column buffer. The column is washed with additional buffer containing 50 mM imidazole (Calbiochem, Utrol 
grade). pH 7.4. The protein is eluted with buffer containing 250 mM imidazole. Fractions containing the 
desired protein are pooled and stored at 4°C. Protein concentration is estimated by its absorbance at 280 nm 
35 using the calculated extinction coefficient based on its amino acid sequence. 

The proteins are refolded by diluting the sample slowly into freshly prepared refolding buffer consisting 
of: 20 mM Tris. pH 8.6, 0.3 M NaCl, 2.5 M urea, 5 mM cysteine, 20 mM glycine and 1 mM EDTA. 
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presence of PRO polypeptide. The cultures containing trarisfected cells may undergo further incubation (in 
serum free medium) and the medium is tested in selected bioassays. 

In an alternative lechnique/PRO may be introduced into 293 cells transiently using the dexti-an sulfate 
method described by Somparyrac et al.. Proc. Natl. Acad. Sci.. 12:7575 (1981). 293 cells are grown to 
maximal density in a spinner Oask and 700 pRK5-PRO DN A is added. The cells are first concentrated from 
the spinner flask by centrifugation and washed with PBS. The pNA-dextran precipitate is incubated on the cell 
pellet for four hours. The cells are treated with 20% glycerol for 90 seconds, washed with tissue culture 
medium, and re-introduced into the spinner flask comaining tissue culture medium, 5 /ig/ml bovine insulin and 
0. 1 fig/m] bovine transferrin. After about four days, the conditioned media is cenirifuged and filtered to remove 
cells and debris. The sample containing expressed PRO can then be concentrated and purified by any selected 
method, such as dialysis and/or colunm chromatography. 

In another embodiment, PRO can be expressed in CHO cells. The pRK5.PRO can be transfected into 
CHO cells using known reagents such as CaPO^ or DEAE-dextran. As described above, the cell cultures can 
be incubated, and the medium replaced with culture medium (alone) or medium containing a radiolabel such as 
'5s-methionine. After determining the presence of PRO polypeptide, the culture medium may be replaced with 
serum free medium. Preferably, the cultures are incubated for about 6 days, and then the conditioned medium 
is harvested. The medium containing the expressed PRO can then be concentrated and purified by any selected 
method. 

Epitope-tagged PRO may also be expressed in host CHO cells. The PRO may be subcloned out of the 
pRKS vector. The subclone insert can undergo PGR to fuse in frame with a selected epitope tag such as a poly- 
his tag into a Baculovirus expression vector. The poly-his tagged PRO insert can then be subcloned into a SV40 
driven vector containing a selection marker such as DHFR for selection of stable clones. Finally, the CHO cells 
can be transfected (as described above) with the SV40 driven vector. Labeling may be performed, as described 
above, to verify expression. The culture medium containing the expressed poly-His tagged PRO can then be 
concentrated and purified by any selected method, such as by Ni^^-chelate affmity chromatography. 

PRO may also be expressed in CHO and/or COS cells by a transient expression procedure or in CHO 

cells by another stable expression procedure. 

Stable expression in CHO cells is performed using the following procedure. The proteins are expressed 
as an IgG construct (immunoadhesin), in which the coding sequences for the soluble forms (e.g. extracellular 
domains) of the respective proteins are fused to an IgG 1 constant region sequence containing the hinge. CH2 and 
CH2 domains and/or is a poly-His tagged form. 

Following PCR amplification, the respective DNAs are subcloned in a CHO expression vector using 
standard techniques as described in Ausubel et al.. Current Protocols of Molecular Biology, Unit 3,16, John 
Wiley and Sons (1997). CHO expression vectors are constructed to have compatible restriction sites 5' and 3' 
of the DNA of interest to allow the convenient shuuling of cDNA's. The vector used expression in CHO Cells 
is as described in Lucas et al,. Nn^K Acids Res. 24:9 (1774-1779 (1996). and uses the SV40 early 
promoter/enhancer to drive expression of the cDNA of interest and dihydrofolate reductase (DHFR). DHFR 
expression permits selection for stable maintenance of the plasmid following transfection. 
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SDS polyacrylamide gels and by ^^^^^.r.^ ^^^^ ,,p,essed as described above. 

Many of the PRO polypeptides disclosed herem w 
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FXAMPLE 25 : Expression of PRO in Yeast 

The following meihod describes recombinant expression of PRO in yeast. 

First, yeast expression vectors are constructed for intracellular production or secretion of PRO from 
the ADH2/G APDH promoter. DN A encoding PRO and the promoter is inserted into suitable restriction enzyme 
sites in the selected plasmid ib direct intracellular expression of PRO. For secretion, DNA encoding PRO can 
5 be cloned into the selected plasmid, together with DNA encoding the ADH2/GAPDH promoter, a native PRO 
signal peptide or other mammalian signal peptide, or. for example, a yeast alpha-facior or invertase secretory 
signal/leader sequence, and linker sequences (if needed) for expression of PRO. 

Yeast cells, such as yeast strain ABl 10, can then be transformed with the expression plasmids described 
above and cultured in selected fermentation media. The transformed yeast supematants can be analyzed by 

r 

10 precipitation with 10% trichloroacetic acid and separation by SDS-PAGE, followed by staining of the gels with 
Coomassie Blue stain. 

Recombinant PRO can subsequently be isolated and purified by removing the yeast cells from the 
fermentation medium by cenu-ifugation and then concentrating the medium using selected cartridge fillers. The 
concentrate containing PRO may further be purified using selected column chromatography resins. 
15 Many of the PRQ polypeptides disclosed herein were successfully expressed as described above. 

EXAMPLE 26: Expression of PRO in Baculovirus -Infected Insect Cells 

The following method describes recombinant expression of PRO in Baculovinis-infected insect cells. 
The sequence coding for PRO is fused upstream of an epitope tag contained within a baculovirus 
20 expression vector. Such epitope tags include poly-his tags and immunoglobulin tags (like Fc regions of IgG). 
A variety of plasmids may be employed, including plasmids derived from commercially available plasmids such 
as pVL1393 (Novagen). Briefly, the sequence encoding PRO or die desired portion of the coding sequence of 
PRO such as the sequence encoding the extracellular domain of a transmembrane protein or the sequence 
encoding the mature protein if the protein is extracellular is amplified by PGR with primers complementary to 
25 the 5^ and 3' regions. The 5* primer may incorporate flanking (selected) restriction enzyme sites. The product 
is then digested with those selected restriction enzymes and subcloned into the expression vector. 

Recombinant baculovirus is generated by co-transfecling the above plasmid and BaculoGold^*^ virus 
DNA (Pharmingen) into Spodoptera frugiperda ("Sf9") cells (ATCC CRL 1711) using lipofectin (commercially 
available from GIBCO-BRL). After 4 - 5 days of incubation at 28°C, the released viruses are harvested and used 
30 for further amplifications. Viral infection and protein expression are performed as described by O'Reilley et 
al., Baculovirus expression vectors: A Laboratory Manual. Oxford: Oxford University Press (1994). 

Expressed poly-his lagged PRO can then be purified, for example, by Ni^* -chelate affinity 
chromatography as follows. Extracts are prepared from recombinant virus-infected Sf9 cells as described by 
Rupert et al.. Nature . 362 : 175-179 (1993). Briefly, Sf9 cells are washed, resuspended in sonication buffer (25 
35 mL Hepes. pH 7.9; 12.5 mM MgCI^; 0. 1 mM EDTA; 10% glycerol; 0. 1 % NP-40; 0.4 M KCl), and sonicated 
twice for 20 seconds on ice. The sonicates are cleared by cenirifugaiion, and the supernatant is diluted 50-fold 
in loading buffer (50 mM phosphate, 300 mM NaCl, 10% glycerol, pH 7.8) and filtered through a 0.45 
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affinity chromatography based upon binding of antibody to proie.n A or protein G can be employed. 

FXAMPLE 28 : P..ri f'ra.ion of P RO PolvpeDtidcs Using Specific Awibodies 

Native or recombinant PRO polypeptides may be purified by a variety of standard techniques in the art 
of protein purification. For example. pro-PRO polypeptide, mature PRO polypeptide, or pre-PRO polypeptide 
5 is purified by immunoafftnity chromatography using antibodies specific for the PRO polypeptide of interest. In 
general, an immunoafftnity column is constructed by covalemly coupling the ami-PRO polypeptide antibody to 

an activated chromatographic resin. 

Polyclonal immunoglobulins are prepared from immune sera either by precipitation with ammonium 
sulfate or by purification on immobilized Protein A (Pharmacia LKB Biotechnology. Piscataway. N.J.). 
10 Likewise, monoclonal antibodies are prepared fn>m mouse ascites fluid by ammonium sulfate precipitation or 
chromatography on immobilized Protein A. Partially purified immunoglobulin is covalenlly attached to a 
chromatographic resin such as CnBr-aciivated SEPHAROSE^" (Pharmacia LKB Biotechnology). The antibody 
is coupled to the resin, the resin is blocked, and the derivative resin is washed according lo the manufacturer's 
instructions. 

1 5 Such an immmioaffinity column is utilized in the purification of PRO polypeptide by preparing a fraction 

from cells containing PRO polypeptide in a soluble form. This preparation is derived by solubilization of the 
whole cell or of a subceUular fraction obtained via differential centrifiigation by the addition of detergem or by 
other methods well known in the art. Alternatively, soluble PRO polypeptide containing a signal sequence may 
be secreted in usefiil quantity into the medium in which the cells are grown. 

20 A soluble PRO polypeptide-containing preparation is passed over the immunoaffmity column, and the 

column is washed under conditions that allow the preferential absorbance of PRO polypeptide (e.g. , high ionic 
strength buffers in the presence of detergent). Then, the column is eluted under conditions that disrupt 
antibody/PRO polypeptide binding {e.g. . a low pH buffer such as approximately pH 2-3. or a high concentration:, 
of a chaotrope such as urea or thiocyanate ion), and PRO polypeptide is collected. 

25 

EXAMPLE 29: r>niP .Screening 

This invention is particularly useful for screening compounds by using PRO polypeptides or binding 
fragment thereof in any of a variety of drug screening techniques. The PRO polypeptide or fragment employed 
in such a test may cither be free in solution, affixed to a solid support, borne on a cell surface, or located 

30 intraccllularly . One method of drug screening utUizes eukaryotic or prokaryotic host cells which are stably 
transformed with recombinant nucleic acids expressing the PRO polypeptide or fragment. Drugs are screened 
against such transformed ceUs in competitive binding assays. Such cells, either in viable or fixed form, can be 
used for standard binding assays. One may measure, for example, the formation of complexes between PRO 
polypeptide or a fragment and the agem being tested. Alternatively, one can examine the diminution in complex 

35 formation between the PRO polypeptide and its target cell or target receptors caused by die agem being tested. 

Thus, the present invemion provides methods of screening for drugs or any other agents which can 
affect a PRO polypeptide-associated disease or disorder. These methods comprise contacting such an agem with 
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antibodies (anti-ids) to a functional, pharmacologically active antibody. As a mirror image of a mirror image, 
the binding site of the anti-ids would be expected to be an analog of the original receptor. The anti-id could then 
be used to identify and isolate peptides from banks of chemically or biologically produced peptides. The isolated 
peptides would then act as the pharmacore. 

By virtue of the present invention, sufficient amounts of the PRO polypeptide may be made available 
5 to perform such analytical studies as X-ray crystallography, lii addition, knowledge of the PRO polypeptide 
amino acid sequence provided herein will provide guidance to those employing computer modeling techniques 
in place of or in addition to x-ray crystallography. 

Detxwit of Material 

10 The following materials have been deposited with the American Type Culture Collection, 12301 

Parklawn Drive. Rockville, MD, USA (ATCC): 

Material Arrr Den. No. Deposit Date 

DNA35672-2508 203538 December 15. 1998 

DNA47465-1561 203661 February 9. 1999 

15 DNA57700-1408 203583 January 12, 1999 

DNA688 18-2536 203657 • February 9, 1999 

DNA59847-2510 203576 January 12. 1999 

DNA76400-2528 203573 January 12. 1999 

DNA77624-2515 203553 December 22, 1998 

20 DNA7763 1-2537 203651 Fevruary 9, 1999 

DNA82307-2531 203537 December 15. 1998 

These deposit were made under the provisions of the Budapest Treaty on the International Recognition 
of the Deposit of Microorganisms for the Purpose of Patent Procedure and the Regulations thereunder (Budapest 

25 Treaty). This assures maintenance of a viable culture of the deposit for 30 years from the date of deposit. The 
deposits will be made available by ATCC under the terms of the Budapest Treaty, and subject to an agreemem. 
between Genentech. Inc. and ATCC. which assures permanent and unrestricted availability of the progeny of 
the culture of the deposit to the public upon issuance of the pertinent U.S. patent or upon laying open to the 
public of any U.S. or foreign patem application, whichever comes first, and assures availability of the progeny 

30 to one determined by the U.S. Commissioner of Patents and Trademarks to be entitled thereto according to 35 
use § 122 and the Commissioner's rules pursuant thereto (including 37 CFR § 1.14 with particular reference 
to 886 OG 638). 

The assignee of the present application has agreed that if a culture of the materials on deposit should 
die or be lost or destroyed when cultivated under suitable conditions, the materials will be promptly replaced on 
35 notification with another of the same. Availability of the deposited material is not to be construed as a license 
10 practice the invention in contravention of the rights granted under the authority of any government in 

accordance with its patent laws. 

The foregoing written specification is considered to be sufficient to enable one skilled in the art lo 
practice the invention. The present invention is not to be limited in scope by the construct deposited, since the 
40 deposited embodiment is intended as a single illustration of certain aspects of the invention and any constructs 
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WHAT IS CI-A.1MED IS : 

1 . Isolated nucleic acid having at least 80 % nucleic acid sequence identity to a nucleotide sequence 
that encodes an amino acid sequence selected from the group consisting of the amino acid sequence shown in 
Figure 2 (SEQ ID NO:2). Figure 4 (SEQ ID N0:7). Figure 6 (SEQ ID NO:9). Figure 8 (SEQ ID NO:U). 
Figure 10 (SEQ ID NO: 16). Figure 12 (SEQ ID NO: 18). Figure 14 (SEQ ID NO:20). Figure 16 (SEQ ID 
NO:22), and Figure 18 (SEQ ID NO:24). 

2 Isolated nucleic acid having at least 80 % nucleic acid sequence identity to a nucleotide sequence 
selected from the group consisting of the nucleotide sequence showii in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ 
ID NO:6). Figure 5 (SEQ ID NO:8). Figure 7 (SEQ ID NO: 10). Figure 9 (SEQ ID NO: 15). Figure 11 (SEQ 
ID N0:17). Figure 13 (SEQ ID NO: 19). Figure 15 (SEQ ID NO:21) and Figure 17 (SEQ ID NO:23). 

3 Isolated nucleic acid having at least 80 % nucleic acid sequence identity to a nucleotide sequence 
selected from the group consisting of the ftill-length coding sequence of the nucleotide sequence shown in Figure 
1 (SEQ ID NO:l). Figure 3 (SEQ ID NO:6). Figure 5 (SEQ ID NO:8). Figure 7 (SEQ ID NO: 10). Figure 9 
(SEQ ID NO:15). Figure 11 (SEQ ID NO: 17). Figure 13 (SEQ ID NO: 19), Figure 15 (SEQ ID NO:2l) and 
Figure 17 (SEQ ID NO:23), 

4 . Isolated nucleic acid having at least 80 % nucleic acid sequence identity to the full-length coding 
sequence of the DNA deposited under ATCC accession number 203538, 203661. 203583. 203657. 203576. 
203573, 203553. 203651 and 203537. 

5. A vector comprising the nucleic acid of any one of Claims 1 to 4. 

6. The vector of Claim 5 operably linked to control sequences recognized by a host cell 
transformed with the vector. 

7. A host cell comprising the vector of Claim 5. 

8. The host cell of Claim 7, wherein said cell is a CHO cell. 

9. The host cell of Claim 7, wherein said cell is an E. coli. 

10. The host cell of Claim 7, wherein said ceU is a yeast cell. 

11. A process for producing a PRO polypeptides comprising culniring the host cell of Claim 7 
under conditions suitable for expression of said PRO polypeptide and recovering said PRO polypeptide from the 
cell culture. 
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I .c. Rn% amino acid sequence identity lo an amino acid 
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10 NO:24). 



• . RO% amino acid sequence identity to an amino acid 
scaled to ll« m-lc^ S'l'""" ""^ <tepo»t~ 

to a heterologous amino acid sequence. 

. I of Claim 15 wherein said heterologous amino acid sequence is an 

16. The chimeric molecule of Claim 13. wncreii 

20 epitope tag sequence. 

. . f ri.im 1 S wherein said heterologous amino acid sequence is a Fc 

17 . The chimeric molecule of Clami 15 . wherem sai 

region of an inmiunoglobulin. 
antibody or a single-chain antibody. 
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(SEQ ID NO:7). F.gure 6 (SEQ ID N0.9). F^u ( 
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Figure 18 (SEQ ID NO:24), with its associated signal peptide; or 

(c) a nucleotide sequence encoding an extracellular domain of the polypeptide shown in Figure 2 
(SEQ ID NO:2). Figure 4 (SEQ ID NO:7). Figure 6 (SEQ ID NO:9), Figure 8 (SEQ ID NO: 1 1). Figure 10 
(SEQ ID NO: 16). Figure 12 (SEQ ID NO: 18), Figure 14 (SEQ ID N0:20). Figure 16 (SEQ ID NO:22). or 
Figure 18 (SEQ ID NO:24), lacking its associated signal peptide. 

5 

21. An isolated polypeptide having at least 80 % amino acid sequence identity to: 
(a) the polypeptide shown in Figure 2 (SEQ ID NO:2). Figure 4 (SEQ ID NO:7). Figure 6 (SEQ 
ID NO:9). Figure 8 (SEQ ID NO: 1 1). Figure 10 (SEQ ID NO: 16). Figure 12 (SEQ ID NO: 18). Figure 14 (SEQ 
ID NO:20). Figure 16 (SEQ ID NO:22). or Figure 18 (SEQ ID n6:24). lacking its associated signal peptide; 
10 (bi an extracellular domain of the polypeptide shown in Figure 2 (SEQ ID NO:2). Figure 4 (SEQ 

ID NO-7) Figure 6 (SEQ ID N0:9). Figure 8 (SEQ ID NO: 11). Figure 10 (SEQ ID NO: 16). Figure 12 (SEQ 
IDNO:18). Figure 14 (SEQ ID NO:20). Figure 16 (SEQ ID NO:22). or Figure 18 (SEQ ID NO:24). with its 

associated signal peptide; or 

(c) an extracellular domain of the polypeptide shown in Figure 2 (SEQ ID NO:2). Figure 4 (SEQ 
15 ID NO:7). Figure 6 (SEQ ID NO:9). Figure 8 (SEQ ID NO:ll). Figure 10 (SEQ ID NO:16), Figure 12 (SEQ 
ID NO: 18). Figure 14 (SEQ ID NO:20). Figure 16 (SEQ ID NO:22). or Figure 18 (SEQ ID NO:24). lacking 
its associated signal peptide. 
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